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MATEMATHKA 
Cc. HW. AQAH 


POJIb 3AKOHA COKPAINEHHSA TPH SANAHHK MOJTYTPYNN 
OKPALEHHEM MOCPEJCTBOM ONPEEJIAIOWWHX COOTHOWIEHHH 


(ITpedcmasazeno axademuxom H. M. Buxoepadosoom 16 XI 1956) 


AccolvaTHBHasd CHcTeMa HIM Nomyrpynma ectb cvicTema c oNoli accomuaTuB- 

onepauvel. Beskyto nowyrpynny MOKHO 3afaTb HOCcpeCTBOM CHCTeMBI 06- 
YIONIHX SJIEMEHTOB H OlpejlesAIOMX COOTHOIMeHHH. Mi Gy jem paccmaTpHBaTh 
yrpyllbl, 3aaBaeMble KOHCYHBIM YHCJIOM OOpasyIOlUx H OMpeemAIOUIUX 
PHoleHH. Ilyctbh jana cHcTema oOpa3yromux 


Ly’, Cone sity Cnty (1) 


HAX COCTABJIHEM BCEBOSMOXKHbIe CJIOBA, KOTOPbIe IpeACTaBJIAIOT co6oli nocwle- 
ATE JIBHOCTH OyKB. PaccmaTpHBaem TaKXKe IWYCTO€ CJIOBO. Mexyy CJIOBAaMu 
1HABJINBAae€TCH OTHOWIeCHHe PaBeHCTBa, OlIpeeuAemMoe cucTeMou Tap CJIOB 


CAMB ont Gesuia oes ueen) (2’) 


CeyIOWHM MpaBusiam: 

P. May B, (ees ath) 

aA = A. 

2113 A—8B cnegyer Bi= A. 

mis A—BuB=—C cnegyer A=C, 
9. Us A=B cneqyer XAYj= XBY. 


A, B, C, X uw Y — mpous3poupuble copa u3 OyKB cucTempl (1), A; u B; — 
3a OFHOW U3 nap (2’). 

pa ciopa A u B HasbiBaioTcd paBHbBIMH TOra H TONbKO Tora, Korga 
DaBeCHCTBO BbIBOJMMO KOHeYHbIM YHCJIOM IpHMeHeHHi papum 1—5. Takum 
a30M MHOKeCTBO BCeX CJIOB pasOHBaeTCA Ha HellepeceKalollvecA KJIaCCbI paB- 
cnop. Ilycrp « u B — Ba Knacca paBHBIX cos. [lpousBeyqenvem ux a3 
BEM KJAaCC COB, paBHBIX coBy AB, rye A — HeKOTOpoe} COBO M3 KsIacca @, 
-u3 Klacca 8. 13 npapua 1—5 culegyer, YTO 9Ta ONepalMA He 3aBHCHT OT 
Opa mpeycraputenelt A u B u accomMaTuBuna. MuoxkecTBO KaCcOB PaBHbIXx 
3 C STOM OlepaliMel HM eCTb aCCOWMATMBHAaA CHCTeMa HIM Nodyrpymia, 3afan- 
oOpasyioulumu (1) Hu onpeyesisiomumu napamn (2’). Onpejesstiomue mappl 
Mbl OYJ[€M 3allcbIBaTb B BUe ONpeeAOWMX COOTHOMeHHH 


A; = Bj. (2) 


ECM YHCHO OMpeseAIOULUX COOTHOMEHHI (2) paBHO HyvO, TO aCCOIMaTHB- 
) cucremy (louyrpynmy) HaspiBalor CBOGOOAHOK NOMyrpyunoyw 
o6pasyomumn (I). 
Ipu6apum K mpaBusam 1—5 ere OHO NpaBuso: 
3. 1. Ws AX = BX cnegyet A = B. 
Torjla pasOvenne MHOXKeCTBA BCeX CJIOB Ha KJIaCCbl PABHBIX CJIOB OyeT HHO, 
MolyyeHHol moyrpylie Oyler BbINOJIHeH 34KOH NpaBOCTOPOHHErO CoKpa- 
HA. 
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IIpu6asum x 1—O mpaBuso: 

6. ll. Ws XA XB creyert a 8 

Torya nony4yuM Nosyrpyntly ¢ 3aKOHOM JIeBOCTOPOHHerO COKpalleHHA, 

Tlonyrpynmy*c {BYCTOPOHHUMH COKpalleHMaAMM TOulyHM, CCIM K MpaBH 
1—5 npuOasuTs uv mpapuno 6.1, mu mnpasuso 6.11. 

AccounaTuBuyio cuctemy (mosyrpymmy) c cucremolt o6pasyromx (1) oni 
JeIAIOUIUMU COOTHOWMeHHAMH (2) 6yjem OOo3HayaTb Hepes J]. DME MECHT i 
HBIM upeoOpaso0BaHuhem Nonyrpyuub /] Has0BeM BCAKOe T1peo 
30BaHHe Bua 


XAiY —XBiY, XB,Y —~XAiY YJ XS 
rye X u Y — npou3BoulbHble copa M3 OyKB (1); A;—=Bj,— HekoTOpoe ompe 
yimioulee cooTHomeHHe u3 (2). Jlerko moKa3aTb, UTO {Ba cioBa A u B BHO 


rpyune [7 6yfyT paBHbl Tora HW TObKO TOra, KOTa CylecTByeT Nocsey 
T@JIbHOCTh 9JICEMCHTapHBIX mmpeoOpasoBpanult nomyrpynn JJ Buga 


A=E,— E,—>E,->...>E,=B. 


Ilonyrpymny ¢ 3aKOHOM IpaBOCcTOpOHHero COKpalleHHA, 3aaHHylo TeMH | 
oOpasyromlumu (1) H onpesersI0NIMMH COOTHOMeHHAMH (2), Oyqem OOo3Hau: 
yepe3 IT yp; COOTBETCTBYIOWLY!O NOyrpyily © 3aKOHOM JIeEBOCTOPOHHETLO COK) 
meHua uepe3 J7,, a ToWyrpynly c ABycTOPOHHHM coKpaljeHHem yepes Ie. 

PaccmoTpuM elle cCJlefyIoulyio cHcTemy, 3ajaBaemylo OOpa3yIolluMy (1, 
Ope jes AIOULMMH COOTHOWeHHSMH (2). K cucTeme o6pa3yiouux (1) JoOaBuM HO 
oOpasyrourHe 


-1 .-1 —1 
Gy Gasset 


B TOM K€ KOJIMYECTBE, a K ONPe eI AIOUIMM COOTHOIIeHHAM (2) HOBbIe COOTHOIUIe 
a@t=1, apa=l (t= lo 2a, 


rye 1 ecTb oOo03Ha¥eHHe mycToro copa. Kak M3BeCTHO, aCCOWMaTHBH 
cucTeMa, ompeyemeHHad oOpasyiomumu (1) u (4) uw ompexenstouiMMH COOTI 
weHHamu (2) u (5), OyqeT rpynnow. Ory rpyny Ha3sopem rpynmok, 3aje 
HOH OOpasyiouluMu (1) H ompe_emIOWMMMM COOTHOWeHNAMN (2), H O603Had 
yepes J. Ouesuyuo, ecuu yBa cnopa Au B paBub B Nonyrpynne JT, 
OHM paBHbI 4 B cucTemMax J],) M4 JJ;. Ecau yea copa paBunt B Ip, ua J 
TO OHH paBHbl B JJ, u B I. STO OOCTOATeNbCTBO MOXHO U300Pa3sHTb Cc. 
qyujeH CxemMoH: 


Te as 
TI Ig > T. 
7 


ae 
I] 


JI 

CBo6oyHbe cuctempr /7, ETnp, IT, u IT, copnayaror. 

AccomwaTHBHasd CHCTemMa c TpeM# oOpasyiomjuMu a, b, c u WBYMA OMf 
WeAIOULAMM COOTHOMeHHAMH ab =ac u ba=ca He MOxeT GbITb U30MOPh 
HHKakOH cucTeme IJnp, J7, umn JT,. Herpyquo TaKxKe n0Ka3aTb, 4TO cucTe 
np (7x) C OAHMM onpejessiomuM cooTHOMIeHHem ab = ac (ba = ca) He MO# 
ObITb H3OMOp*Ha HuUKakOl cucTeme J],. 

Ecim He OrpaHHuHBaTb YHCIO ONpesenmoujux cooTHoUeHUi, TO BCAK 
cuctema ITnp, [7, umm I, MOxeT ObITb 3ayjaHa Kak cuctema JJ, T. e. € 
qoOaBslenua mpaBua 6.1 u 6.11 (npn stom Bo3mMoxHO, TO Ipuperca WO6aBy 
OeCKOHEYHOR YNCIO ONpeyeAoulAx COOTHOIeHHH). 

PacemotpuM cuctemp! JJ2, 3ajaHHble KOHeEUHbIM UHCIOM oOpa3sylollux Hv On{ 
ACAAIOWWAX COOTHOMEHUM. BOsHuKaeT BOMPOC, MOKHO JM KaxKyIO W3 3TUX ¢ 
CTEM 3aaBaTb Kak cucTemy J/ C KOHeCYHBIM YMCIOM oONpelemAIOMUXx col 
HOWeHHH. OTBeT Ha STOT BOpoc JaeT cemyloulaa Teopema. 
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Teopema 1. Cywecmeyem noayepynna c coKkpawenusmu IT2, 3adannan 
HedHolM “LuCAOM ObpasyiolMUX U ONpedeasIoUyUX cOOMHOWWEeHUuti, KOMOpaa He 
jomoppra HuKaKOU noayepynne IT c KoneuHom 4LUCAOM ONpPedeasIOLUX CooM- 
WUE ULL. ‘ 

Ananorvunylo Mpo6semMy MOXKHO NocTaBUTbh JIA cucTeM op mM ITy <c Of- 
XCTOPOHHHMH COKpalleHHAMH, H B STOM CuyYae BepHa cCooTBeTCTBYIONIaA 
opema. 

Teopema 2. Cywecmeyem noayepynna c sakonom npasocmoporneeo (ae- 
CMOPOHHEO) COKPALeHUA, SAOANNAA KONEUHOLM UUCAOM OOpasyIOUUUX WU ONpede- 
HOWUX COOMHOWeHUU, KOMOPAA He USOMOpPG>HA HuKAaKOli noayepynne IT c KOHe4- 
IM uUCAOM ONnpedeasoUWUxX COOMHOLUeHUtt. 

Teopema 3. Cywecmeyem noayepynna ITz c cokpawenusmu, sadaHnHaa 
HeLHoIM HUCAOM OOpasyrolux U OnpedensioWUX coomHoOWeHUti, KOMOpaA He 
jomoppHa HuKaKoli noayepynne II, (IInp) c KOHeYHeLM 4UCAOM ONnpedeasOUXx 
OMHOLUEHUL. 

Teopemp 1, 2 u 3 yrBepxxyalor, uTO Mpu 3aqaHHM Nomyrpyun ¢ coKpatte- 
eM papusa 6.1 u 6.1] Henb3a 3aMeHHTb KOHeYHBIM YHCJIOM ONpeemMOULAX 
OTHOMEHHH, Marke CCIM COXPaHATh ONHO 3 3ZTHX IIpaBul, MpeAcTaBsIAIOWNX 
OOH UMIMJIMKalHH, B KOTOPbIX yyacTBy1oT Tlepemenupie (A, B, X). BosuuKkaer 
MIPOC: HEIb3H JIM 3AMCHHTb HX KOHECYHBIM UHCJIOM OMpeeAIOULMX COOTHOLIe- 
i W TOXKJCCTBCHHBIX PaBeHCTB. CMe€IIAHHBIM COOTHOMeCHHEM 
WaHHOW CHCTeMe CJIOB HAa30BEM BCAKOe PaBeHCTBO, COJepxKaillee KaK lepeMeH- 
I€ CHMBOJIbI (3AMCHSeMbIe JIOObIM CJIOBOM PpaCCMaTPHBaeMOl CHCTeMBI), Tak 
KOHKpeTHble CJIOBa STOH CHCTeMbI. B vacTHOCTH, BCAKOe ONpeesAIOULee COOT- 
INeHHeE H BCAKOE TORKACCTBEHHOE PaBeHCTBO OyyT CMelaHHbIMH COOTHOLIe- 
{AMH. Cyleyiolive TeopeMb! yTBepxKaroT, uTO MpaBusna 6.1 u 6.1] Henna 
IMCHHTb KOHEYHBIM UHCJIOM CMelIaHHbIX COOTHOWeHHH*. 

Teopema4. Cywecmeyem noayepynna c cokpawexusnmu II,, 3a0anHaA 
HELHOIM 4UCAOM OOPa3sYytOLUX WU ONpedeAMHOLUX COOMHOWeNUL, KOMOpPAaA He 
omopgua AxuKaKoti cucmeme II,‘ IT, uau IInp C KOHe4HOLM YUCAOM CMeLUANHoLX 
OMHOWeHUL. 

Teopema 5. Cytwecmeyem noayepynna c 3aK0HOM npaeocmopoHHeco 
CBOCMOPOHHEeO) COKPAUCHUA, SAOAHHAA KOHELHOIM LUCAOM OOpPasytol4Ux uU ONpe- 
AUOWWUUX CoomHOWeHUt, KOMOpad He us0mopdmHa HUuKaKol cucmeme IIc KoHe4- 
IM 4UCAOM CMeWAKHOLX coomHoUwleHuti. 

Tlonyrpynny, 3ajaHHyio OOpa3y1oluuMu 


Pi; Pa, 2, 0,¥, wh, ty, te (6) 

ONpeeAIOULUMH COOTHOLMeHHAMU 
Piti=vpiw, wo=by, pp, = Pole, Pat,z=t1Pr., at = td, (7) 
josHauum uepes 17. Cuctempt ITnp, 7, u I’, 3aqauubie Temu xe OOpasyio- 
MMH H OMpefesAIONLHMH COOTHOIMeCHHAMH, OOO3HAYHM Yepes ee © eee) 


0 (0) 
IMETHM, UTO COOTBETCTBYIOMLaA CHCTeMa 1 ysomopdua IT. 
Jliemma 1. B noayepynne 1? eoinoanenot pasencmea 


pa" ps = p,D: pyle (eal 2) (3) 
Tloka3ateabcTso. Wmeem nocieqoBaTesbHOCTbh 9JIeMeHTapHbIX Ipe- 
pasopanuii nonyrpynner JT: 
Pa" pata —> pya"typ2—> ... > pit" pe oe vp0" up NEED 
h h 
eS pb" pz > Py porte. 


* Teopempt 4 u 5 Oy—yT TakxKe BePHbI, CCIM MbI paspellHM IipHOaBATb B KayecTBe 
eIAHHbIX COOTHOIMeCHHM HM HMIJINKaIWH paBeCHCTB, He CORepAKalllHX NePpCMCHHBIX CHMBOJIOB. 
mpumep: Ap = Bo Co= Do, rae Ap, Bo, Co wu Do—HeKOTOpble cmoBa paccMaTpH- 
eMOM CHCTeMBI. 
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V3 paBeuctsa D10"Poty == vp b" pote, IipHMeuaa upapusno 6.], Haxogu 


Rk (0) 
pap, = vp b"par B Mn. ” 
Cnenctsue. Papencraa (8) BbIMOmHeHb!E B Nomyrpynne ITnp. = 
BBIBOJe KaxkOro H3 paBeHcTB (8) npaBuso 6.1 mpHmMeHsAeTCA TObKO Of 


pas. 
Jlemma 2. Bcskoe caoeo, cocmasneHHoe us nOAOrCUMeNbHOLX CMeneHe 


6yKe (6) u paeHoe @ epynne I ) croey p,a*p,, ecmb au6o camo caceo p,a* p 


Au60 vp b" pou. 
Jloka3aTevbcTBo eMMbI 2 ONyCTHM BBHy ero cmoxwHOcTH. Ha oOcHol 
9THX JIEMM JIErKO JOKa3bIBaeTCA, YTO MOMyrpynna 72 sapnaetcsa ucKoMd 
nomyrpynnolt J/,, cymlecTBoBaHHe KOTOpOH yTBepxKaeTcCA TeopemMoli 
JjonycTuM, To nosyrpynma 172) y3omopdua HeKoTopol mnomyrpynne 
3a]aHHOM KOHCYHBIM YHCJIOM OMpefesAIOWHxX COOTHOMEeHHH 
C;=D; (j=1,2,--., 2), ( 


HO 6e3 npaBun 6.1 u 6.]I*. Torga no memme | u B CHy H3OMOppH3Ma B 
JIOJOKHbI ObITb BBINOJHeEHbI Bce paBencTBa (8). Kamxyjoe u3 HHX OJK 
BbIBOJUTECA HEKOTOPOHM MOCIEOBATEMbHOCTbIO SJICMEHTAPHbIX MpeoOpasoBaH 
nogyrpynup J7': 


p,a"p, =E, > E\—... SE my =O : 


Bcskoe paBeHCTBO, BbIMOTHeHHOe B Tomyrpynue J/’, QoKHO ObITb B 
nomneno Bp J7®, a s3naqut, u B I. Cneqosatembuo, pce copa Ep, Fj). 
..Em, PaBHbI cosy p,a"p, B rpynune I Oey pH 9TOM cosepxK 
TOJIbKO TIOJIOMKUTeIbHBIE CcTeneHH OyKB (6). Ilo memme 2 Kaxyoe U3 9T 


k 
CJIOB eCTbh JM60 p,a"p2, MH60 vp,b poy. ITO xe O8HaUaeT, UTO B UHCME OTP: 
WeustiolyuX cooTHOWMeHHH (9) nNonyrpynmpr JI’ fomKHO MpucyTcTBOBa 
PaBeHCTBO 


h 
pia" p, = vp,D pow, 
rye k— mo6oe HatTypasibHoe uncao. TlocmeqHee HeCOBMeCTHMO Cc yCJIOBHeM 


KOHEYHOCTH YMCA OMpeeIAIOMIMX COOTHOWeHHH (9). 
Teopema 2 jOKa3biBaeTCH aHanoruyHoO. Teopema 3 HeCKOJIbKO cylOxKHeE 


B slepocropoHHem cy1yyae paccmatpuBaetcs nomyrpynna JT c onpexenstouy 
MH COOTHOIMeHHAMH 
toPr= Pili, ta=bty, tipe=vpy, bv=vb, py = tevpy. 
Teopempl 4 u 5 yerko BbIBOAATCA u3 Teopem 1, 2 u 3 Ha ocHOBe cae 
Wyrouwjev JIEMMBI. 
Jlemma 3. Bcakoe cmewaHHoe coomHoWleHue, 6oInOAHeHHOe 6 noAyepynn 


72), umeem eud 


AyX1AoX> eee ArnxrAnty => B,xX,Bo%5 eee BrXrBrisr, 


20€ X1,X%q, .++ » Xp—Nepemennoie cumeornl; Aj, B;— Hekomopole caoea no 
0 
ayepynne. TIP, npuuem A; = B; 6 TT. 


MockoscKuh rocyfapcTBeHHBlit meqaroruueckuit MHCTHTYT Ilocrynuso 
um. B. V. Jlennua 7 VI 1956 


* SameTuM, TO, BBY Hsomoppusma ne) uw 11’, o6pasytouyumu noyrpynnsr JT’ mory 
CJLYKUTb Te 2%e OYKBbI CHCTeMbI (6). 
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Jornaynn Arkanemun Hayk CCCP 
1957. Tom 113, N 6 


MATEMATHKA 


A. A. BOHAMH 


O CPEJHHX MOAYJIEH AHAJIATHYECKHX ®YHKUMA 
(ITpedcmasaexo axademuxom A. H. Koamozopossim 17 XI 1956) 


JOo3sHauuM uepes S(«,8)=S nonocy a<Rez<B koneynolt mmpuunt, 
pes S[«,B]—nonocy «<Rez<8. Xapqu, VUuram nu Iona (1) pac- 
peu cpeyqHHe Bua 

y 
AF iG ; 
az \ F@+inledg (p>0), (1) 


Ey, 


Te (x, y) a 


cbynxuun f(z) =f (x + iy) yqoBnersopsor culeqyiomemy ycnosuto E: 
.) f (2) aHanuTuuHa BS («,8) uM HenpepbiBHa B KaxKOli KOoHeUHO YacTu 
) f(z) =O (ee*'?') papHomepxo B S (a, 8), OFe ee 
3 HacTosieH padoTe cOfepxKaTcA aHaJIOrHYHbIe TeOpeMbl, B KOTOPBIX 
<UMM CBOOOJHBI OT OFpaHHyeHHA HeMpepbIBHOCTH Ha rpanuue oO6macTH. 
3 labHeliwiem, KaK TpaBusio, OyyeM cuHTaTb a =0 u B=-x, xoraA pe- 
TATbI CIipaBeIMBbI B OOWeM Cayuae. Bceryqa Oyfem nmpeqnosaratTb, 4TO 
MaTpHBaemble (PYHKUMH aHaJIMTHUHbI BHYTPH NovOchI. 
Jnpeneneuue 1. f(z)€A (cooTBetctBeHHo H,), ecau ‘cy6rapmMoun- 
aa (yHKuua In*|f (z)| (coorBetctBenuo |f (z)|?) umeer B S rapMmonu- 
yiO MaxKopaHtTy. 
mipenwenenue Z. f (2) Gotz, ecm o, (x, y)< M (f) =const BS. 
Iemma 1. IJIycmo w(x, y)—Heompuyamenonan cyoeapmonudecKkan 
yun 6 S(0,7); A(t) >O0—xHenpepolenan neeospacmarnwan yHKyun 
0) u 

co 


\ u(x, y)d(|y|) dy <M =const. 


‘oeda Onn ecaKkozo 8 (0<(8<x/2) @ nonoce S(6, s—6) umeem mecmo: 
yA(\y|+8uc, y) +0 paenomepno npu |y|—> oo; 

M 
BE DS ype o 


lemma 2. Ecau neompuyameronan cybeapmonureckas 6 S (0, t) PyNkyua 
+ iy) yOoeaemeopsem yYCAoBUIO 


\ u(x -- iy) e—9!dy< M(u) =const (O0<x<7n), (2) 


—o 


Ha umeem 6 S(0,%) eapmonuueckyo mastopanmy. 
(eHCTBUTeJIbHO, C MOMOMbIO NOJCTAHOBKH 


DEE 5 aay (3) 
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S (0, x) oro6paxaetca Ha Kpyr |w|<1, a ycnosue (2) mpeoOpasyetca B 


(4 (w) |dw |< const, 


_ Y 


rye y — o6pas npamoH Rez = const. 

C nomoup1o O6pas0B MIpaAMbIxX x=, x =x—6 HM OTPe3KOB IPAM 
TlepleHHKYJAPHbIX K OCH X, MOKHO OOpas0BaTb BBINYKJbI KOHTYp! 
anMpOKCHMUpyioulu oKpyxHocTb |w|=1. Ha ocHopanuu semMpI | uM 


\\u (w) [dw | <4 (M+ a (ej350),, 
P 


Ha ocHopanuu Teopembr Tadpneus (?) 


u (w) |do|<8(M + =}. 


Jw|=e<1 


Tak KaK ¢ MpOH3BObHO, MbI 3aKmouaem (3), ¥TO uw (Ww) UMeeT rapMO 
yecKy:i0 MaxkopauTy B |w|<l, a u(z) B S(0,7). 

Creqcors ne. Wt, C hg 

JleicTBuTeIbHO, O6O3HadHM 


is 
© (x, t) =| EF @ + 0)? + |f (& — i) /P} do. 
Torya ; 
| evil fa + iy) pdy =| e-9@ (x, y) dy <2M, 


0 


M Ha OCHOBaHHH JIeMMbI 2 NOmyyaem yTBepxKeHHe. 
Teopem al. Ec f (Z)C0t 5, m0: 
a) f(z) umeem noumu ecwdy Ha npAmoix x= 0 UX = KOHeUNOIE Ye 
6ble NpeOeAbNole 3HALEHUA; 
6) amu npederbHole sHAYeHUA CYMMUpYemMbI 6 CMeneHU P BO BCAKOM KOR 
HOM UHMepeaNe UZMEHEHUA Y; Npu amom | 


Op(,y)<M(f) Osan §=O0u =a; 


B) [| (2) = B(z) g(z), ede B(z) ecmb npouseedenue BaswKke Oana noa 
u nyarett f (2): 


—— 
Sesh 


B (2) = ctg> ($ xe =) | ete os (sest) 


h—xKpamnocmo mouxu z= 7/2 Kak nyan f{z), a ycaoeue cxodumoc 
ecmb 


>, e—!¥al sin xp << + 00; 

(Zp) 
g(2) 0 6 S(0,7); g(z)EM, u g(z) umeem noumu eciwody Ha npsN 
x=O0U X= Yenosule npederbnble sHaLeHUA, NO MOdYAKO pasHole | f (2) 8 


r) ecau E— aoe oepanuvennoe usmepumoe mHooscecmeo 6 — o© <ym 
mo 


Vif + iv) Pay F@+iy)[Pdy npu xt E=0u =n); 


E B 


OAL 6CAKOCO O2PAHUd4eNHOeO U3MepuMOeO MHODCecmea E 


VF +i) —F E+ iy) Pdy>0 npu x8 G=0 uw t=m). 
E @ 


ICCMOTPHM IIPeJJIOXKCHHA, KOTOPbIe MOXHO Ha3sBaTb TeopeMamH Tua 
MBI Pparmena — JInnjenéa yaa cpequux o,(x,y). JloKasarenpcrpa 
HOTCH Ha CuleqyloulWe MHTerpasbuble MpeqcTaBsenus Ksaccop A u Hp. 
emMa 3. Bcakas noaomwumeronan, eapmonuueckaa 6 S (0, =) gyrkyus 
masuma 6 dopme 


foe} ao : 
dl sin x ch 7 4 sin x ch 
u(t, 9) = ae \ AR dds (nm) + 5 | SEM ao, (9) + 
—oo —o 


+ (Me + Ne-) sin x, 


A, =ch(y—)—cosx; A,y=ch(y—7) +cosx; (4) won (q) —He- 
WOUUe OepaHUudeHHole OAL — co <4 < 00 @ynxyuu; M u N — xeompuya- 
ible NOCMOAHHOIE, ONPeOeAAeEMble COOMHOWLEHUAMU 


Maine r4($.4), 31 tiner( $9) 


eopema 2. J[za mozo umobo f (z)€ A (coomeemcmeenno H,), Heob- 
10 uu Oocmamouno, umobol f (Z) Moe2ra Ovimb npedcmasaena 6 opme 


f (2) =e exp i {Me* — Ne—'*} B (z) D(z) g (2), (4) 
, M, N —deticmeumearonoie nocmosnuole; B (z) — npouseedenue Base; 


co 


aay Mae Fe aK nate DL OM 
(2) = exp 3, i In pled agg tt | Impalas 
Poln)>0; pr(n)>0; | e-™ In py (9) dn< +0; 


\ e-tiIn px (1) dn < + 00; 


[oe] . foro) Ae 5 
4 ( Coren We te een! 
= LAP ER t pee SES Hg hi! a 
g() = exp o| ) HE ayy + | ae an co}; 
=300. —=— x) 

U Yn (q) UmeIoOM OepaHuXeHHoe usmeHenNue 6 (-— Co, Oo) U NpoUsBOONyYiO, 
L 6CtOOY paéeHyto HyAro. 

As KAaccoe Hy, ceepx moeo, umeem mecmo 


NSO; | emp, (pdn<+oo; | eM [pe (ale dn<+ 00; 


u Vn (4) — Heso3spacmaroujue PYNKYUU. 
eopema A. J[za mozo umobu f (z)€ Hp umera oepanusennole cpedHue 
y) 6 S(«,B), neo6xodumo u docmamo4no, umobel 


Op(%y)<K, ep(8,y)<K (K = const). (5) 


ue mozo, us (5) caedyem, umo op(xX,y)<K @agx<P. 
KAKEM JOCTATOUHOCTh YCNOBHH. V3 (4) caeqyer 


. ane fe in J heals tats sinx 4 
(e+ iy)|<exp 4} | In Po (%) ae ar | exp 3.| \ In px (n) —q— 44 : 


)uMeHAS HepaBencTBo Tempyzepa H HepaBeHcCTBO © cpegHemM apuipMeTu- 
M WM cpej{Hem reoMeTpHYeCKOM, MOJIyaHM 
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AY fo) ae 4 
; ; 
op (x, y) < \ dt \ [Po (ny ee | ¢ 
—y —oO 
\ : y eS sin x ie 
p, SMe 
‘ fe i ‘a ic Patol 2x As a) 


n 


Ecam ppecta dyuxuuu Fz (q) = \ {lp (c)]? + [pe(— 9)]?} do (= Ou! 


0 
M IIPOMHTerpupoBaTb MO yacTAM, TO MbI OOHapy2XXHM, 4TO 


Op(%,y)<K B S(0,2). 


Teopema B. J[za mozo umo6oi f(z) Kaacca A npunadsencana m 
KANACCY Ip, HeEOOXOOUMO U OOCNAMO4HO, 4MOObL BLINOAHANUCH YCAOCBUA: 
a) HaumeHoWan eapmonu4ecKkan mascopanma dynKyuu \n*|f (z)| Aes 
npedenom pasHomepHo cxodatyetica eHympu S («,B), munopanmnotl nocare 
MEALHOCMU O2PAHULeHHbLX ceepxy eapmoHUudecKUx GyHKyUt: 
6) 9, (a 4)<K, 9,(8,y) <K (K = const). 
Boaowe mozo, u3 a) u 6) caedyem, umo 9°, (%; y)<K @n«cx<B. 
Jloka3atesbcTBo culeqyer u3 Teopempl II. AH. Tlomy6apuuoson-Kos 
(?) u us (*). 
OrmetuM, uTo dbyHKunn f (z) € A, yROBMeETBOpAIOMHe YCJIOBHIO a) TeOpe: 
B S(0,x) xapakTepu3yeTca elle TeM, 4YTO B HX MHTerpasbHOM mpes 
meHuu (4) umeer mecto M>0; NSO; v)(y) H Un (y) — HeBOspacTal 
(pyHKUHH. 
Teopema B. Ecau f(z)EMp @ S(a, B), mo 
‘ie clay J aol 
°, (% 9) <A 9 * BE, 
20€ °, (4,y)<A wu ®, (B,y)<B, m. e. aoeapudm eepxneti 2panu cpé 
2, (x,y) ecmo eoinykaan dynkyun om xX 6 a<K<B. 
Jloka3aTesIbcTBO HeMOCpeACTBeEHHO CJlelyeT 43 TeopempI A. 


Teopema I. IJIycmo f(z) yoosaemeopsem ycaoeuto a) meopemel 
Kpome mozo: 


y y ; 
6} Timyr \ |f(etini'dn<, limy \ |; +m) Pan<B, 
+ ©O a. 202 —y 
One Ope Aes 04 Bies0, 
Tozda 
wets y 
Tim y-* \ i+ in) Pan <M (a<x<p), 
20e =" 
aay ae B—¥ «x—a 


bo Oe M = Ao" pe, 


a<OxX<B, u In[lim —,(%,y)] ecme eeinykaaa @yAKyun om x. 
yo co 


Baayzumupcxuit rocy ap cTBeHHbIt Tocrynsi 
TeqaroruyecKH MHCTHTYT 17 XI 1 
uM. II. HW. Jle6enena-IlonaucKxoro . 


IMTHPOBAHHASA JIATEPATYPA 
1G. H. Hardy, A.E. Ingham, G. Polya, Proc. Roy. Soc., ser. A, 113, A 7! 
(1927). *# R. M. Gabriel, J. Lond. Math. Soc., 21, 8, 87 (1946). ® WH. Wi 
Ba OB, lpannunpie cpolictaa aHanmuTuyeckux dyuKkunli, 1950. 4 HW. .T1 puB 
Il. HW. Kys3Heuos, Mateo. c6opu., 6 (48), 3, 345 (1939). 
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MATEMATHKA 


tO. A. KASbMHH 


O MOJIHBIX CHCTEMAX HW BA3HCAX B L, 


(Iipedcmasseno axademuxom C. JI. Cooneseim 22 XI 1956) 


B craTbe pacCMaTpHBalOTCA BOMPOCHI, CBASAHHBIE C MpOGONCMO NMOMHOTHI 
2 B W3BECTHOM CMBICJIe «OM3KHX» CHcTeM (byHKUMit (Ly, KaK OOBINHO, — 
IbOepTOBO MpocTpaHcTBO (byHKUHii, CyMMHpyeMbIX C KBajpaTOM Ha cer- 
ire [a, b]). Cuauana oKaspiBaeTcaA Teopema OOulero xXapakTepa, KOTOpaa 
[aJIbHeHIUeM HCIOJIb3yeTCH KaK KPHTepHH B pellleHHuH BOMpoca O MOMHOTe 
[M3KHX» CHCTeM. 
} 1. Ilycrb muoxectso GCL, u Bcioxy nuoTtHo B Ly. Byyem mpeyqnoma- 
‘b, uTo G OOpasyer mpocrpanctTso Tuna (B), npuyem u3 lim || f — frie = 0 
n> co 
ria cuexyetT lim |jf—frllz,=—0 (Hopma B G Bcayyae GL, oramuuna 
n> © 
HOpMp! B L,). 
Vimeet mecTo NouTH oveBHAHOe yTBepxKeHHe: 
Teopema 1. J/ycmo na G onpedenren oepaHnutennolii Aunelinvli onepa- 
p T, npeocOpasyrwuti G 6 ce6A u umerumutt eOuncméeeHHolti O6pamxoti T. 
Au {g }, n=1,2,...,—noavHaA cucmema unau Oasuc 6 G, mo cucmema 
HKUUL 
Te eo te Ze 


Koce OOpasyem, CoomeemcmeeNHO, NOAHYIO Cucmemy UAU Oasuc 6 G. 
OrmetuM, uTo ecuu {g,}—Oa3Hc B G, To mpocTpaHcTBa KoapPuuNeHToB 
3NOKeHHH Kak 0 dyHKuNAM {g,}, Tak u No pyHKuUuAM {7, = Tg,} cos- 
qaioT. B uacTrHocTu, ecmw G==L,, To Oasuc BL, {g,} mopowyaer BL, 
<Ke Oasuc {f, =Tg,} C TeM %*e MpocTpaHCcTBOM KOa(pPUul|HeHTOB pa3uio- 
HUH. 

OrmeTHM TakxKe, 4TO H3 CaMOro OMpeyesIeHHA MHOKecTBAa G culeyeT, YTO 
Tema (pyHKuni {fp}, NomHad BG, mouHa B Lp. 

§ 2. G=L,. Cuctema dynkuni {g,} CL, Ha3biIBaeTcA MHHUMAJIb- 
ii, ec HH OfHa H3 HUX He MpPHHaseKUT 3aMKHYTOM sMHeMHOM OOo0U- 
Hay OCTasIbHBIMH. JlerkKO NlOKa3aTb, YTO CHCTeMa {g,} MHHHMAaJIbHa Tora 


ONIbKO TOrAa, Kora 3 lim [ee ng ee cg |] =O caenyeT, 4TO 
tin 

1c = 0, i=1,2,... C. C. Jlesun foxasan (1), To ecm cucTema {g,} 

“3 ) : 

HMMaJIbHa, TO CyMecTByeT MOcefOBaTebHOCTh *yHKuMi {hp}, oOpasylo- 

a C {g,} OMOpTOrOHaIbHyIO CHCTeMY, T. ©. 


| C secelty ahr tane BRET mt 
(2m hp) = ( ghar —a OR? Ook = e npH kK aE >, 


a 


lycrp {g.} —nowHaad MMHuMasbHaA cucTeMa (pyHKUMH, a MocmeqoBaTedb~ 
4 fi o o 
Th yuku {Rp}, Rr€Ly, n=1,2,..., TaKOBa, YTO CXOANTCA ABOHHOK 
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pad 

> , (Ri, R») (hi, hp), ( 
TS i=l k=1 
(g,. A,) = 6,3 Toma cucTema ynxuni {f, =, +)R,} momHa BL, I 


BCeX PeryJAPHbIX 3HaveHHM A MHTerpaJIbHOrO ypaBHeHHA 
b 


x 


j (2) = g(x) +2\ K (x, 8) g (5) ds 
C ApoM : 
K (x, 8) = D\ Ri (x) hi(s). ( 
i=1 
JleHCTBHTeIbHO, B 3TOM CuJyyae 
bb co oo 
(\ 1K (x, s)P dvds = >) >) (Ris Ra) (tes In) <0, 
aa =) 


a MOSTOMY HHTErpaJIbHOoe ypapnenne (2) ompeqenaeT JIMHeHHBIM OnepaTe 
T, =J+2K, npecdpasyiomnti L, B ceOa. OcraeTcA 3aMeTHTb, YTO fn = Tg 
H, CCIM } ABIAeTCA peryJApHbIM 3HayeHueM 7, IpHMeHHTb Teopemy 1. 

2 yacTHOCTH, cucmema qgynkyuti {f, —g,+R,} noana 6 Lz, ety 


po (Ri, Rr) (his An) <1. 


roa 


eee dyuxunn {f,}, n=1,2,..., HasbiBaeTCH IMHE HHO H Cae 
CO 

BUCHMOHM BL, (a. H. B L,), ecaH 43 SN enfr = QO Bceryja creqyer Cn 
n=l 

n=1,2,... Bcakad MMHMMaJIbHaa cucTeMa J. H. B Ly; OOpaTHoe, BOOOL! 


TOBOpH, HeBepHo. 
JIemma 1. Ecau {g,}— 6asuc (ual noAKaA MUHUMANAbHAA CuCcMeMmA 
6 Le, a dynkyuu {f, = £, +hR,} 2. x. 6 Ly (coomeemcmeenHo, o6pasyiol 
MAKICe MUHUMANBHYIO Cucmemy) U mMaKoéol, umo OBolinoti pad (1) cxodume: 
mo kh seasemca PepU bees sHadenHuemM UNMeepAAbHOed YpaeHenuAn (2) C Ad 
pom (8). 
B MpOTHBHOM CJlyuae MHTerpasibHoe ypaBHeHHe 


(J +2K)g =0 
uMeeT B L, HeTpHBMabHOe pewleHHe g, || g || 0. Tlpeqcrasup g B BH 
a C,8, (coorBeTcTBeHHO, g = lim [ci%g, + cg, +...+cg ]) wu mo 

N-> OO 


n=l 


CTaBUB 9TO paswlowKeHnue B (4), Halijem, uTo cucrema {f,=g, +R 


He SABJIACTCA JI. H. (COOTBETCTBEHHO, MHHUMaJIbHOM) B Ly, a 93TO TIpOTHBK 
peuuT MpeymouOXeHHOMY BBILLEe. | 
VY3 memmbi | BpireKaer: | 
Teopema 2. Ilycmo cucmema dynxyult {fn} a. H. @ Ly (uau MUHL 
MaAbHa), a {g,}, nN=1,2,...,—6a3suc (coomeemcmeeHHo, noAHaA MUA 


Manonasn cucmema) 6 Ly; ecau npu amom cxodumca Oeotinoti pad 


>) CRE, Rees ten 


i=l kl 


ede Ri, =f,— 8, (8 q> Ay) =54,. Mo cucmema { [+ — Oasuc ( coomeemcmeents 
nomHa) 6 Ly. pocmpancméea Koagdquyuenmoe pasaoocenutt no cucmem 
{g,} u {f,}, coenadarm. 
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Cuctempl dpbyHKunii {g,} u {f,} HasbIBaloTrcd KBaypaTHuecKH 6an3- 


MH, eCJIH CXOMUTCA pay Sea R= 1, —2, (Hy erp. 51), 7 
n=1 * 
G6uuskumu, ecu >) | Re Ral <<. 
i,R=1 


M3 usi0xkeHHoro, Kak CueQCTBHe, BbITeKaIoT CeyroOulwe TeOpeMbI O MOuI- 
X CHCTEMAX, MOJIYYeHHbIe panHee Apyrum nytem H. K. Bapu. 


i) e 
1. Ecau {g,}—noanaa opmonopmuposannaa cucmema, a cucmema a 


oO 
KO6d, 40 2) | RalP?-< I, Ra = lone 
ie 
DAHCIN6OM xoadduyilemoe pasAooiceHuu, Coenadaroiuum C ly ((2), crp. 68). 
Bm. Ecau {g,,} — NOAHAA OpMoHOpMUpOsaHNaA cucmema, a cucmema Gynk- 
Z {fn}, KeaOpamuuecku OausKaA C {g,}, Aeanemca a. x. @-Ly, mo {Fn} — 
uc 6 Ly Cc npocmpaxcmeom Kosgrpuyuenmos pasaocszceHutl, coenadarouiumu 
mr), cTp. 72)*. 
Cuctemy {g,} Ha30peM CTpOroO MHHUMAJIbHOH, ecm cymlectTByer 
‘a MOcTOAHHaA 6 >>0, TO paccTrosHue or mo6oH g, JO 3aMKHyTOI JH- 
{HOH = OOOMOUKH Hal OCTaIbHBIMH (byHKIWAMH {g,}, Ni, Combe HH 
3HO 6 Aa Bcex i=1,2,... Tosopar, uro {g,}, {h,} oOpasyloT mpa- 
JbHy!O OHOPTOTOHAbHYy! CuCTeMy, ecu {g,}—nomHaA CH- 
Ma H, KPpOMe TOFO, OJHOBPeCMeHHO BbINOJIHAIOTCH yCJIOBHA sup} g,, || << ce, 
nh 


wv MO {fn} —O6asuc 6 L, Cc npo- 


) || An ||<C 00. Buoproronambuas cuctema {g,}, {h,} ABAAeTCA NpaBHJIbHOli 


(OM H TOJIbKO B TOM CJIlyyae, KOrga {g,} MOJHaH orpanHnyeHHan (T. e. 
|| Z,,|| <<. 00), crporo MHHuMavIbHas cucTema (°). 


Vcnomb3yA MpHBeyeHHbIe pesyJIbTaTLI H Teopemy 2, serkO MOJyUHTb: 
Teopema 3. Ecau {g,} — noavaa, OepaHudeHHaA, cmpoeo MUHUMAAb- 


a cucmema, a {f,}— mMuHUMaAoHaA Cucmema, B-6ausKkan c {g,}, mo {f,} 


Ha 6 Lo. 
Caneyctsue. Jipe B-Onuskve, CTporo MHHHMaJIbHbIe CHCTeMbI IIOJIHbI 


A HEIMOJIHbI OJHOBPeMeHHO. 
Teopema 4. Ecau {(g,}— noanaA, 02panuieHHan, CMpo20 MUHUMAAbHAA 


mema uh=sup||h,||, ede (g,,h,) =5,,. a cucmema dynkyut {f,} maxo- 
n 


4mo D>, |Ris Ry \<ae R,=fa—&, Mo {f,} noana @ Lo. 


ik=1 cy o co) © 
Ba3uc ABIAeTCA MOMHOH CTpOrow MHUHUMaJIBHOH CHCTeMOH. Ilosromy, 


m {g,}—Oasuc B L, u sup|ig,||<o0, a cucrema cbyHKuMh {f,} J. H. 


L, u B-OnusKxa c {g,}, To {f,}—Takxe Oasuc B Ly, C TeM %e Tpo- 
AHCTBOM KOSPPHUHEHTOB pasJlOx%KeHHH, uTO Uy {Z,}. 
JlerkKo jloKa3aTb, uTo Kora cucTembl dyHKunh {g,} u {h,} oOpasyricr 
IHyIO OMOPTOFOHAJIbHy!O NOCMCAOBATeJbHOCTb, T. €. o6e cucTembI {g,} H 
nomHby B Ly, BO BC@X PaCCMOTPeHHDIX BbIllIe CJIyyadx CYyleCTByeT CH- 
ma {Fp}, oOpasyroiad c {fn} TakxKe NOMHy!0 OMOpTOrOHaMbuylo CHCTeMy. 
ACTBUT@JIbHO, B 9THX Culyyadx Onepatop T, j/,=Tg,, uMeerT €MHCTBEH- 
f oOpaTupi 71. Ocraerca sameTuTb, uTO Fp= Cl) eFC (let) 
paTop, COMpsxKeHHDI c T™?. 


* B 6osee no3zqueli paOotre pesyibTaT 2° OblI paciipocTpaHeH H. K. Bapu wa Tak na- 
aemple Oa3vcbl Pucca (°), OfHaKO MOMYYATb 9TH O6OOIUWCHHA H3 HalUHX TeopeM He yJaocb. 
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§ 3. PaccmorpuM Tenepb culyyal, korya G+ Ly. Tyctb {g,}, 1= 1,2,.. 
OJHad OPTOHOPMHpPOBaHHaA CHCTeMa dbynkunit. Tlonowxum G = Ag, rye 


oD 
*ecTBO AgCl, HM TaKOBO, 4TO eCJIM fEeAg uw f= dS TO 
. h=1 


foe} 
S; |c,| cxoquTca. OueBHqHo, 4TO Ag BCIOAY UOTHO B Ly, ABJAeTCA TI 
h=1 


les) 


crpancrsom Tuna (B) c Hopmo ana fEAg: |[fllag= BY [cCe| H via 


k=1 
pxeT BCeM YCJIOBHAM, HakJlaqbIBaeMbIM Ha MHOKeCTBO G B § J, 
Jlemma 2. Ilycmoe cucmema qynkyuti {Rn} C Ag, n=1, 23. on ny 
[oe] 
uem sup|(R,, &,)|=%» & p20 » % cxooumca. 
i h=1 


Humeeparonoe ypasnenue 


f(x) = g(x) +2) K (x5) g(s) ds | 


C AOPOM' K(X, 5) = 5 R; (x) g, (s) “onpedeasem Ha Ag AUNetinolti ONepaH 


=1 
T, =J +2K, npeobpasyruut A, 6 ceba u umemumuti 6 Ag igi 
o6pamnviti Aad ecex sHauenuli )., Kpome mex, KOMOpole CoBnadatom C KYAS 
yenaot mynkuuu 
4 + AQy1 Aa 
A (A) = | X21 1+ Ade... |, 
20e a, = (8,1 ,). 
(MoxHO OKa3aTb, ONMpasch Ha MpH3HaK Koxa, uro A (i) — a6como1 
CXOMALIHHCA OMpeyeuTeIb (°).) | 
Be3 oco6oro Tpya AOKa3biBaloTcA TakHe MO,uPHKanHH TeopeMpr |. 
Teopema 5. Ecau {g,}— noanan, opmoxopmupoeanHan cucmema 6 i 


[oo] 
a cucmema {f,} maxosa, umo sup|(R,, g,)|=%, R,=f,—fy > a 
nA 
k=1 
mo {fn} — Oa3uc 6 Ag Cc npocmpaucmeom Kosadquyuenmos pasaostenutt, C 
nadaruum C ly. : 
Teopema 6. Ilycme {g,} — noanaa, opmonopmuposanHasn cucmema 6 i 


Toeda OAn moeo, «mobol cucmema dyxKyutt {f,}, sup|(R,, g,)| =! 


nh 
Ri=Tn— Snr %,< 0, Goiaa Gasucom 6 A 2 € fpocmpancmeom Koagbqput 
eHMOse paslonceHutl, coenadarmwum Cc 1l,, HeoOxodUmO tu OocinMamo4uKO, 4MO 
loo) 


co 
us >e Cg, = 9, > [Ch |<C00 @ceeda cnedoeano En =O Aan BCex N. 

n=1 k= 

B saKxmiouenMe OTMeTHM, YTO cucTema dyHKuHit {fp}, MomHan Bs 
Towa B Ly». 


A3oso-Uepnomopckui MHCTHTYyT Tlocrynuso 
MeXaHH3allHH CeIbCKOFO XO3sHiicTBa 21 III 1956 


UMTMPOBAHHAA JIMATEPATYPA 


*S. Lewin, Math. Zs., 32, H. 4, 503 (1930) 2H. K. Bapu, Matem. cOopn., 
(56), 1—2, 51 (1944) °H.K. Bapu, JAH, 54, Ne 5, 385 (1946); Yu. 3an. MIY, s. 1 
Mavematuka, 4, 69 (1951). *M. M. [puu6aiom JAH, 47, NM 2, 79 (1945). 3 
Riesz, Les systémes d’équations linéaires a4 une infinité d’inconnues, Paris, 1913. 
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MATEMATHKA 
A. A. KO3MAHOBA ae i ey 


SOPEMA NOJIHA JIA WEJIBIX ®YHKUMA JBYX KOMMJIEKCHbIX 
| NEPEMEHHDbIX 


(ITpedcmasaeno axademuxom M. A. Jlaspenmoceoin 19 XI 1956) 


Ilycrp qaHa wenaa tbyHKuNA SKCHOHeEHUMaNbHOrO TuNAa JIBYX KOMMJeKc- 
IX IIEPCMCHHBIX Py HPs: 


F (P13 Ps) — SS Qaim pat pr 


Bextop p (pj, P2, Ps) HasbiBaeTCs U30T POMHBIM, ecm p? + p2 + p= = 
mocTaBuM F (p,, Ps) Wesy1o PyHKUMIO OT H80TpOMHOrO BekTopa; eA 


AccoumupoBannoli c F(p) dynKuueli nasonem  rapmoxu4eckyto 
HKUHIO on % UID 


Qin Pe Ps Ftp) + y y ann PER — ips)™. : a (1) 


n=0 m=0 


ite 


Ru, Pl” | (cos Q) ef”? Suet. ‘ : 
yz) = Sd (— 1)" (a —| mI)! dam $$. 4, py = G4). (2) 
fi=0 m=60 r \ Pkt ak oey 


VM30Tponublt BeEKTOp p MO?KHO ee dpe Tak: p=p’+ ip’, rye pu 
— BellleCTBCHHbI€ BEKTOPBI, i= Y —1. Vs usorponnocru p cnegyer |p’) 
|p’ |, p’ | p’. B cy sToro BOsMOxKHO COMOCTaBHTh C KaxK/{bIM H30TPOtt- 
M BeEKTOPOM OpToroHadbHEIH TpHamp OX’Y’Z’ c wexTpom B O, HanpaBuB 
, OZ’ Bob BeKkTopa p’, Och OX’—BOlb BeKTOpa p” H B3AB QA 
‘Y'Z' Taky!o %Ke OpHeHTalHio, Kakyio uMmeeT Tpuaqp OXYZ. Tpusyp 
‘Y’Z’ MOXKHO OXapaKTepH30BaTb MPH TOMO BpaleHHA mpocTpaacTBa 
9,,9, 5), TepeBosalero ocHOBHOH TpHaqp OXYZ B OX’Y'Z*. Takiim o6pa- 
[ uSOTPONHbIit BeKTOP P OMNpeeAeTCA MOMOXRKUTEMSHLIM UHCJIOM 9. ¥e,|4)’,) = 
p’| u yraamu 9,, 9, ¢,. Samerum, uTO 


p’ = e(sin§cosei+sinésinej+ cost ie) 
g=%1—7/2 (). re ee 
VMuguKxatpucol pocta wenoi dyHkuun 9KcHOHeHUMabHOrO. Tia 
} PFE 1 
)) Ha30BeEM (YHKIHIO a 
=== |i } 
h (44, 9; 2) = [im 70)" ; 


@> CO 


) 


p sBuseTca (byHKUMeH TMepeMeHHBIX Pp, $1, 9, Op. 
[lyctb D—bplnlyKsaad o60704Ka ocobeHocreli dbyHKunn f(x, Ys is OROR- 


(bynkuvei o6nactu D aBsaseTca PyHKuHA . ohana 
K(~,8)= max {xsin@cos¢ is ysin#sine + 2084}, a ae | 
Goi Pr2yeD vet 
0 uw o—yrabi ccbepwueckol CHCTeMbI KOOPHHAT. 
Teopema 1.£Ecau 


PP) = Syd Ga, PE (Pa 1 2)” + DD iim Pp” (Pas Pa) 


n=0 m=0 besa 


oe ia 


n=0 in=0 


yenan @YHKYUA SKCNOHeEHYUaNeHO2O Muna om UsoMponKozo sBeKMopa Pp, 
ee unduKkampuca ' h(91,6,%) cesaHa Cc onopHol qynKyueu oepanu4en 
eeinyKaoti o6o0nouKu ocobennocmett accoyuuposanHou c F (p) eapmonurec 


ynkyuu Mite ; 
ke ve. a (aie Pl™! (cos 8) ef"? - 
P(x, y, 2) = ps > ann GA PEDR Apert % nO 
n 


n=0 m=— 


sup, ft (3: +95 8 %) = K (¢, 8). 


Tlokaxem, uTo ua dbyHKunun F (p) u f(x, y, 2) cipaBeqiMBbr culeqytol 
opMysibl OOpaujenua: 


COOINHOWCHUEM 


4 pF (p) = \\ [grad fnpe'?")] de, 


oO 


om (Pr) 


ds, 


2p (x, y, 2) =\\ F (p) 


s 


rye o—KYCOUHO-TlayKai TNOBepXHOCTb, OXBaTbIBalOllad BCe OCOOeHHO 
f(x,y, 2); p=p.,i + p.j + psk — us0Tponubla = BekTop; r=xi+yj+a 
payuyc-BekTop TouKH M (x,y,z); m—eMHHYHbIH BeKTOP BHeLIHeH i 
MaJIq K o; MO 3HaKOM HHTerpasia B (4) CTOHT onpeyeneHHoe B (1) TpoK 
MpowspeyeHve BeKTOPHbIX (pyHKUHi*; sS— NJOCKOCTb, NepneHsuKyJAp: 


A 


BekTopy p’ (p, 9,9’); o mw §’— mpou3BOJIbHO uKcHpoBaHHble yrabl. Bo 
CKOCTH S JIexKUT BeKTOp p" (p, ¢, 9’, 2) IPH H3MeHEHMH %, Ha oTpesKe [0, 


u p€ (0, ov). 
Tlokaxkem cHayala cipapeysmBocTb cooTHomeHHa (4). Byfem Ha3biB 


BeEKTOPHy!O = (pyHKUHIO 9 (r) NOTe€HUHAIbHO -rapMOHH yecK< 


ecnu dive = O0u rote=0(?).Ecmum 9 uw $—yHKuNH, NOTeHWManbHO-F 
MOHHUeCKHe B OONACTH, cofepxameh T +o, rye o— kycouHO-riayqKaa Pr 
Hula oOsacTH T, TO 


\\ [eng] do =0 (4). 


o 


Orcioga culefyeT: NyCTh ~ — MOTeHIMaIbHO-rapMOHHYeCKad (byHKUHA B. 
viacTu T ¢ KyCO¥HO-rvlaqkoH rpanuieH o; f—paccTosHue MexK]Y TOUKE 
M, (x, y,z) u M(é, 4, %); Torga 


> (~ 7 
(\ [grad = ne do = |? (x, 97 2), (8, GY, RET; 
o (0, (XS UFZ) 6 1, 
rye T’ —o6nacTb, JexKaulaa Bue T. 


B HeCKOJIbKO OTAMUHOL (hopme copmysa (6) qana A. B. Bunayse (2). 
3aTem UcHOuIb3yem copmy,ry (?) 


on™ fs) fa) mm 4 b. Le ! 
ae =n D es a seo Pr (cos 6) e* '° 


H TOT (akT, TO pay (2) oMycKaeT AA JocTaTOUHO GombIUHX fr NouneH| 

AucpepenupoRanne NO x, Y,zZ M 3aTeM MOyeHHOe UHTerpHpoBaHue 0 
BEPXHOCTH o (MOCeqHee OMpaBAbIBaeTCA MosqHee). 

JloxasatesbcTBo cbopmysbt (5) OCHOBaHO Ha TOM, 4TO, B3AB B KayecTe 
mockocth XOY — s’, nosyunn: 
e— (Pr) Cee 9 

\\ : ds = do \ e—e2—ie(xcosb+ysind) dy — 2e. 

: 6 9 ; | 


— * [abe] = — (be) a + (ca) b— (ab) c. 
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Copepiiad Bpaiilenue, nomyuHM, uTo B OOmlem cayyae 


ign \\ ae ds, 
r e 


€ S— MJOCKOCTh, YHOMAHYyTaA Bpile. Sarem u3 (1) uw (7) H 43 BO3MOM- 
CTH MOWICHHOrO HHTeErpHpOBaHHA AVIA JOCTATOUHO OO/IbIUMX fF pH Moscra- 
Bke pxaja (1) B unTerpan (5) cmeqyer (popmyaa (5). Monyruo novlyuaem, 
OpsxAN (2) AIA AocTaTouHo OomDMIMX r MOXKHO NoOWTeHHO AUdybepeHUnpoBaTD 
X,Y, CKONbKO yrOHO pas HM MHTerpupOBaTb MOUMeHHO MO MOBepxXHOCTH oa. 
3 (bopMywl (5) wu (6) momyuaeres (3) paccy>xyeHHAMH, aHanorvuHbiMn Tem, 
KHe NPOBOAATCA MPH WOKasaTebcTBe Teopemp! IlouMa u3 TeopHH WedJbIx 
THKLH (*). 

CaexctBue |. Teopema 1 umeer mecto, ecm B xKauectBe f (x, y, 2) 
aTb JOOyIO peryJIApHy!o Ha GecKoHeuHOCTH, rapMOHHueCKyiIoO BHE HeKOTOpO!i 
BEPXHOCTH, OXBATHIBAalOMleli HavasO KOOpAHHaT, (byHKUHIO. 

IIpeqnouioxuM, 4To Bce OcobeHHOCcTH dbyHKuun f (x,y,z) HexKaT B nomy- 
OCTpaHcTBe Z<_a (a >0). OGo3sHauuM yepes H paccrosuMe OT MOCKOCTH 
=a JO MHOxKecTBa 9THX OCOOeHHOCTeli. Mmeer mecro paBeHcTBo 


H=a— SUP gh (-F- RU 2) 5; (9) 


( a pocta accomuMHpoBaHHol c f (x,y,z) uenokw cbyHKuun 
p). 
AnaJIOrHuHblii BOMpoc AIA AByMepHoro cJtyyaa paccmorpen A. ILreline- 
mM (°). 
CaenctTsue 2. Jina pynkunu f (x,y,z), purypupyiome B cegcreuu |, 
paBeJIMBo: 
co n : 
Pll (cos 0) ei? , 
1 n = 
ee Y, Z) car »S > Qnm = Sl? Qn(—m) = Anm> (2') 
. n=0 m=—n if 
€ pA clipaBa CXOJMTCA BHe cCiepbl payuyca 7), Npoxog_amel uepes Han6o-, 
€ yaJieHHylo OT HadaJla KOOPpAuHaT OcoOyio TouKy dyHKuUHH f (x, y,Z), HU, 
e€BHJIHO, 


ro = SUP ¢.0 K (9, 8) = suPo,ees #(F- + 9 G2) - (10) 


Boipaxenue, cToamjee B (10) clipaBa, saBaaeTca TunNOoM dyHkuHH F (p). 
IYYEHHOE COOTHOMeHHE JO HEKOTOPOH cTelleHH CoBllaaeT C aHaJIOrHuHbIM 
IKTOM H3 TEOPHH WesIbIxX PYHKUHH. 

Cuegzcteue 3. PMopmymna (5) MOxKeT CIyXHTb MeTOJOM CYMMUMpOBaHHA 
mop (2'), Tak Kak uHTerpam B (5) cxOqNTCA BHe OOacTH, oONpejeisemon 
OTHOLIeCHHEM 


K (9, 6) = supest (3 + 9,9, 2) (11) 


Cneyctsue 4. V3 (7) u (8) nomysaem 


27 


DT cos) ant ee eee \ 


oa  (n—m)! : [cos 6 -F isin 0 cos (p — 9)J*#2 


a (12) 


> 


mO<0< x / 2. 


Ypanpcku rocyqapcTBeHHbii yHHBepCHTeT Tlocrynuso0 
um. A. M. Toppxoro 11 IV 1956 


ILMTUPOBAHHAS JIATEPATYPA 


1B. K. Apauos, Mccnenosanna no oOpaTHol s3agaue morenmMana, Jucceptayua, 
Tem. uHcT. uM. B. A. Crexnopa AH CCCP, 1955. * A.B Bunags3e, Has. AH CCCP, 
. Matem., 17, 525 (1953). ® E. B. To6coun, Teopua chepnyeckux HM 9JIHMCOM aI bHbIX 
aun, M., 1952. 4G. Polya, Math. Zs., 29, 549 (1929). ® A. Steiner, Rend. 

colo Mat. Palermo, 8, 198 (1954). 
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Jloxxann Axagemun nayx CCCP 
1957. Tom 113, Ne 6 


MATEMATHK 


8B. HW. JIEBEXEB 


METOJ OPTOPOHAJIbHbIX MPOEKIMA JIA KOHEYHOPA3HOCTHO! 
(x AHAJIOFA OJHOM CHCTEMbI YPABHEHHA 


(IIpedcmasaeno axademukom C, JI. Co6oaesum 16 XI 1956) 


B nacrosmeli 3aMeTKe HccuIeAyIOTCA CBOHCTBa PeWIeHWH KOHeEYHOPasHoOc 
Horo aHaslora CHCTeMbl ypaBHeH Hi: 


OU = AU—gradp+F, divU =0, ( 
rye U = (ty (X41, Xa) Xs, t), Ug (X41, Xa, X35 t), Us (Xy, Xa, Xs, t)); F= (fi fe hs 
A—arTpulla c orpaHH4eHHbIMH 9JIeMeHTaMH. 

Jina cucrempt (1) craBuTca mH60 3ayaya Kou, Torga 3aqaeTcs 


U |:-9 = U, Cig, Key He) ( 


wHOO CMelllaHHad 3ajjaua: HIeTcA peweHue (1) B OHOCBA3SHOH OOsacTu 
YAOBMeETBOPAOIee yCOBHIO (2) H elle OMHOMY H3 JByX yCJIOBHH: 


nH6O 
p\s=0, ( 
mv60 


3 
S} ui cos (n, xi) ls = Unls = 0, (¢ 
i=1 


rae S—rpanuua o6sacru Q; n—nopManb K rpanuue. Cucrema Tuna ( 
6bia uccnegopana C. JI. Co6onesim (1); WokasaTebcTBa cCylleCTBOBaHE 
pellueHui MepeduceHHbIX 3aqaud mA cucTemp! (1) NpHHUANHaNbHO He OTAI 
YaIOTCH OT JOKa3aTeJIbCTB B (?). 
Tlyctb yano mpoctpanctBo R3 (x1, X2,X3). MuorKecTBo ToueK x € Rs c KOOf 
Qunatamu x;=kjh, i= 1,2,3, rye h>O u k; —uenpie uncna, o6o3HauH 
3 


wepes M;,. MuoxectBo Touek x € M;, qua KOTOpEIX > ki=2j, j=0, 33 


i=1 
+2,..., 0603HauHM uepes Myy,, a MHOxKeCTBO ToueK x€ M,, aaa KOTOPBI 
oS 


2 fi — 25+ 1, o6o3HauHM uepes My,. Ec o6nactb Q KoneuHa, TO cur 
a=? P 

Taem, uT0 x (Rh, Rah, ksh) € Qen, ecm x € Mo, MU OKTASIP C WEHTPOM B TOUK 
XM C (MarOHatAMH, NapasebHbIMH OCAM KOOPAHHAT HU AHMADI 4h, mpE 
HaqexuT Q. Onpegenum rpanwynple ToUKH pA Qyp: CKaxKeM, UTO x & S35 
ecM Ha paccrosHua 2h or Touku x HaliqyTca TouKH u3 Mo, Kak npunanu 
male, TaK HW He NpHHaqexamme Q.7; O6osHauHM: Oon = Oop + Sop. CKé 
«eM, UTO XE Qi, ecmu x € Mj, u Ha pacctosuHuu A or TOUKH x Haxo,aTe 


6 Towek MHOxeCTBA Q»,. Tlyctbh B Mo, 3alaHa PyHKUUA 9 (X,, Xo, X3), TOF] 
o603HayuM: 


4 
Ox, (X1, Xo, X3) = ah (9 (%1 “+ A, X%2, X3) — 9 (%_ —N,, Xa, Xp)), 
4206 


’ 


» X(X1,%2,X3)€ Myn; ananorn4yno ompeyensorcnA ©y,, Sx, UPH¥eM ¢,, , 
; I, 2,3, MbI CUHTaeM onpeyeneHHbIMH B TOUKAaX x & Myn; avanoru4Ho ompe- 
IAIOTCH 9x; B TOUKAX X€ My, Yepes SHayeHHA (PyHKIHH ©, 3aqaHHbe Ha 
omKecTBe M,p. ¢ 
Ilycrb Hin, i= 1,2,—npocrpanctsa Bextopos v, OmpeseneHHEIx B Qyp, 
‘HX, UTO nS \|vie<c. Breyem B Hi, CKaJIAPHbIe MpousBeeHuaA: 
| Qin 
DAC \ a. PE (1)_.(2) (1),,(2 12) ; 
(VO, v@) n= AED) (OM 0 + a2 + oy); (5) 
Qin 

AATHA PasHOCTHOTO TpajWeHTa, pa3HOCTHOrO BHXpxA HM pasHocTHoli pac- 
MMOCTH: 


grad, = (Px, Pra» Px,)> (6) 
| Toth) = ((Yaxy — Yory)> (Vax, — Yaxe)> (Pax, — Yi), (7) 
divav = Vix, <8 Vox, ar Usx,: (8) 


Teopema 1. Jas npedcmaeumocmu eexmopa v, onpederennozo Ha Mp, 
ude V = gradny, ede © onpedenreHa Ha Mo,, HeoOxodumo u Oocmamouno, 
100bL 


rots Vi= Us 
Teopema 2. JIax npedcmasumocmu eekmopa y, onpedeaeHHozo Ha Myp, 


gude v=Totn'), ede eexmop Y onpedenen Ha Mo,, HeobOxodumo u Oocma- 
HHO, “umoOdl 
divzv = 0. 


Meroy, OKa3aTebcTB Teopem | vu 2 TakKOli 2%e, KaK HM B HemlpepbIBHOM 
yuae (?). 
B Ay, NexaT WHHeMHOe MHOroOOpa3sHe Gj, BeKTOPOB Bua V, = grad,o u 
HeliHoe MHOrooOpasHe Jy, BEKTOPOB BHJa Vv, =—rTot,¥. BBeqem eile JIHHeH- 
; 0 
le MHoroo6pasua BeKTOPpOB Ayy, Gon, Jon. CunTaem, ato: v€ Ayn, ecu 
2Hy, u v=O0 Bue Q,, COin; Vi E Gon, CCAM Vi = gtad,apE Gy, u p=0 
© Oy GQ; Vol Jon, ecHH Vy =Totad Jin u b=0 BHe Q,, C Oop. 
Jliemma 1. B cayuae, Koeda Q ecmb ece npocmpancmeo, anemeHmM V U3 
n> OPMOZOHAALHELL KO BCeEM FACMCHMAM Gon U Jon, MOIKeEM Ov’ AU’ MOdKC- 
CM6CHHbIM HY ACM. ; 
0 
Tak Kak V _| Jon, H Go, TO V | Ay,w, ecaun Ww Aj, ,MOTOMy 4TO 
Aon W = grad, div, w — rot, rot, w, 


Tor7a A.,v;=0, T. e. v==0, Tak kak hn >) ole C. 

Min 
Jlemma 2. Muozoo6pasiue Gon opmoeonaarono K mHoeoobpasur0 Jip. 
JIemma 3. Maoezoo6pasue Gyn, opmoeonancHo K mHoeoobpasut0 Jon. 
CuenzctBue. Muoroo6pasue Jo, OPTOTOHAIbHO K MHOTOOOpasH1o Gop. 
Teopema 3. JIaa cayuan, Kozda 92 ecmb ece npocmparncmeéo, npo- 
pancmeo Hy, moocHo npedcmaeumo 6 eude 


Ain == Jn Be Giz. 


> In = Jon = Jin, Gn = Gon = Gin (4epma Had OyKeoK OsHaLdeM 3aMbIKAKIUC 


ymeemcmeyroljeeo npocmparcmea). 

Jia KOHeUHBIX OOsacTe CHpaBeJIMBbI CeAyIouHe Pe3syJIbTaTHI. 
Jlemma 4. Besakuti eexmop v us Hyn, opmoeonaaoneltt K Jon U Gon OOHO- 
eMCHHO, ECMb 2eapmMoHUUecKull BeKMOP, M. e. BUXPb, pacxodumocmb e20 U Agnv 


BHbL Hi Ato. 
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Iyctb v, = gtadag, Gon; Torma (Vv, Vihr=O= (v, gradn°?,)s) 
og (91,div,V)en, T. e. divav =0 B Qgp. 


Tlyctb Vo = rotp) EJon; Torda (V, Vain = 0 =(V, rote})n = (Y, TOthy 
T. e. rotgv =0 B Oop. © 

To, uto Aj,v = 0, cnenyet u3 dopmyser qa Agnv. 

JIemma 5. Bexmop v, opmoeonanonoit K Gon U Jin OONOBpeMeHHO, e 
MOHCOCCINBEHHOLLL HYAb. 

Tak Kak v | Gy, TO-div;V =0, T. e. VCJin, 2 TaKokak eves Jans | 
v=0. 

Jlemma 6. Bexmop v, opmozonanonolti K Gyn U Jon OONOBPEMEHHO, eb 
moocOecméeeHHolll HY Ad. 

Tak -Kak<v.1. Jon, TO rotav, = 0, T. ec. VEG; a Tak Kak v | Gin 
v= 0. 

Teopema 4. I7pocmpancmeo Hyn Oonyckaem npedcmaeaenue 


Ain = Gon SP) Th SP) Jon 

20e i = Gind th- 
Tenepp mocTpouM pasHOCcTHBIM aHanor cuctemp (1). B mpocrpane) 
Ra (X15 %q, Xg, £) PACCMOTPHM MHOx«eCTBO TOUeK (Xx, t) C KOOpAHHaTamH x;=—k;h, | 
=k,At, i=1,2,3,At>0; mmoxectso Touex (x,t) Takux, uTo x€G 
o6o3HauHM yepes D;,. O6o3HauuM: 


; ; 
U;, Bae X_, X3, t) me “AL (U (x1, Xo, X3, t) es U (Xz, Xo, X35 — AD); 
Ucn (X41, X92, X3, t) = aU (%1, X95 X3, t) i U8 (X1, Xo, X35 t-— Any 


re «>0,B>0ua+8—1. 
Cuctemy (1) B Toukax (x,t)@D , 3amMeHuM ypaBHeHHAMH 


U; = AU.p — gradp+ F u div, U=0 
B ToOUKaX (x,t) €D,,. Toxaxkem cymlecTBoBaHHe pemleHua (9). 


I. Ycnopne (4) qa raaqkux dyHKuHH uw raaqkux rpaHHl oOsmacTH 
3KBHBaJICHTHO YCJIOBHIO (1) 


VU, gradv)dQ=0O gna mo6ol o. ( 
Q 
Jina cuctempt (9) ycopue (10) 3ameHum yeuloBveM, 4TOOBI 


(U, grad, ¢)i,n = 0 gaa mo6on 9». ( 


PaccmorpuM peuenve (9), 3amenus (4) TpeOoBaHvem, uTo6n U 6nia mp 
H3BOJIbHBIM SJIEMCHTOM H3 Jon. Torga v, = grad,p ompefenserca cbopmya 


Vp. = Poy {AUg + F}, ( 
Ur = Pon {AUep + F}, ( 


rye Pon, Pon — OnlepaTopbl MpoeKTupoBanua Hy, COOTBeETCTBEHHO B Gin ud 


I]. Ycnosue (3) qua rnaqkol dyHKunH p w raaqKux rpaHHy o6macTu 
39KBMBaJICHTHO YCJIOBHIO (+) 


\ (U, grad p)dQ =0 yuna mo6oro U € J. ( 
2 


{na cuctembl (9) 3amenum (14) ycnosuem, 4T06nI 


(U, grad, p)in = 0 aaa mo6oro U € dike ( 
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_ Torga 
| Vv, = gtad,p = Pin {AUcp + F}, (16) 
U; = Pyn {AUcp + F}, (17) 


a 
e@ Pin Pin, — onepatoppi MpOeKTHpOBaHHA MH, COOTBETCTBEHHO B Gon H Jip. 
III. Ananorwuno naxogatca pemenua (9) quan 3aqaun Kom: 


V, = gradip = P;,{AUcp + F}, (18) 
U; = Pp {AUcp + F}, , (19) 


* — = 
le P,, Ph — onepaToppl mpoeKkTupopanna H,, COOTBeTCTBEHHO B Gow Hodon: 
Hatiqem pemenne (13) B Buge cremenHoro psya, aaa (17) u (19) pette- 
iA HAXOMATCA anHaworHyHo. Ecau o603HauHTb 


PoAv = Biv, Trae = gp In ((E — BywAt)* (E+ BBA), 


)-pelllieHHe 3ajaun 
Vi = Bavep, . Vico = Vo Aula t; = iAt 
1eTCA COpMyJOH 


s n 


i =~ 
Vv (ti) = exp [Vnazti] Vo = > ne (Lgan? Vo: (20) 


n=0 
Jia HeoqHOpoqHOoro ypaBHeHHA 
U; Seo BrUep + PonF 
eHHe JaeTcA Popmyvion 
U (¢;) = exp [Tnast;] Uy + At 23 exp [Paar (t; — t))) (E — Bax At) + PopF (2). 
tj=At 
(21) 
M3 puja *opMy.I, aloulMxX ABHOe pellieHve, cyeyeT KOPPeKTHOCTb pe- 


eHuli PaccMOTPeHHBIX Pa3HOCTHBIX CXeM, a Take cxoqumocTs BW? mnpu- 
IM2KCHHbIX PeleCHHH K TOUHBIM MpH COOTBeTCTByIOMleH rulayKocTH F u U,. 

B sakmoueHHe MpHHomy ry6okyio OJlarosapHOCTb MoeMy Hay4HOMy py- 
OBOMHTeO aka. C. JI. CoOonepy 3a WeHHbIe 3aMeyuaHHA. 


Mockosckui rocyapcTBeHHbIli yHHBepCcHTeT Tloerynu.t10 
um. M. B. JlomoHocosa 16 XI. 1956 


WHTHPOBAHHAS JIATEPATYPA 


1¢, JI. Co6oae8, U3s. AH CCCP, cep. matem., 18, Ne 1 (1954). ? H. E.Kounn, 
eKTOPHOe HCUHCeHHe H Hauala TeH30pHoro ucuHcmeHHA, 3g. AH CCCP, 1951. 
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Hontaae Axagemnuun nayr CCCP 
4957.. Tom 113, Ni 6 


MATEMATH 
0. A. OJIEMHUK 


OB YPABHEHMAX THMA YPABHEHHN HECTAWMOHAPHOU 
®UJIbBTPALMH 


(ITpedcmaezexo axademuxom H. I. Mempoecxum 10 XI 1956) 


YpaBHeHHA HecTallHOHapHOH pHJIbTpallMH 2%KUAKOCTH HM rasa, ypaBHeHl 
pacnpocTpaHeHHA Tella pH TeMJIOMNPOBOAHOCTH, 3aBHCALeH OT TemnepaTypi 
ypaBHeHHa MOrpaHwuHOrO CJIOA M3yyaHCb MHOrMMM aBTopamnu (*%). 
YPaBHeHHs| ABJIAIOTCA HeJHHEHHIMH YypaBHeHHAMM MapaOomMyecKOorO TH 
BbIPOXKAaOMLMMCA MPH HEKOTOPHIX 3HaYeHHAX MCKOMOrO pelleHuA. Saf 
Kom uw KpaeBble 3aauH JJId TaKHX YypaBHeHHH C HavaJIbHbIMH HM pany 
HbIMM YCJIOBHAMH, IPH KOTODbIX ypaBHeHHe BbIPOKMaeTCA, U3yYaHCb J 
B YaCTHBIX cayyanx (1). Ecaa mpu 3aaHHblx HauaJibHbIX HW rpaHvunE 
YCJIOBHAX YpaBHeHHe He BbIPOKMaeTCH, TO 9TH 3aayH ABMAIOTCA YaCTHE 
culyuaem 3ajjau, pacCMOTpeHHEIX B paOore (°), 

Most paccmoTpuM 3aqauy Kom vid ypaBHeHusz 


On Pott) ©) 
| Ox? 


C HadaJIbBHbIM YCJIOBHEM 
U l¢9 = Uy (Xx), 


Tye Uy (x) > O u orpannuena pn sBcex x; o,>0 npn u>O uo, >On 
uw >O0. Ecam 9==u", ypapuenve (1) aBaaeTcH ypaBHeHHeM HecTallHOoHapH 
(pusbTpauHH. Metoybt, KOTOpbIe MbI IPHMeHAeM JIA pelwlieHua 3aqauu Kou 
IIpHMeHHMbI Take JA USyYeHHA KpaeBLIX 3aay WH ypaBHeHHH TaKoro 3 
C JHOOBIM YHCJIOM He3aBHCHMbIX NepeMeHHBIX, B YaCTHOCTH ypaBHeHMli HECT 
IMOHapHOH (UJbTpPalWu B HEOAHOMepHOH cpeye 


ob — Ae (t, x,y, 2, u). ( 


JlaquM cHayalla onpeyenenue o606ulsHHorOo pewenua 3ayaun Koniu 9 
ypaBHeHua (1) c ycoBuem (2), oKaxKeM e€MHCTBEHHOCTh UM CYILeCTBOBaH 
TakOro PpelleHHA H 3aTeM NOKa%KeM, YTO OOOOMeHHOe pewieHHe u(t, x) ume 
HeMPePbIBHbIe MPOM3BOAHbIe, BXOAAUIMe B ypaBHeHue (1), H yAOBMeTBOPA 
STOMY YPpaBHeHHIo BO BCexX TOUKAaX, rye u(t, x) -—0. Byyem mpeqnomarar 
HTO: @(7, X, u) — HenpepbiBHan (pyHKIMA CBOHX apryMeHTOB 4H On orpannuel 
mpu O<t<T, —w<x< +00 H orpaHHueHHEIX UW. , 

bynxnmo u(t, x), HenpepbiBuyio HW orpaHuyeHHylo B OGmactu G{0 <t <7 
— 00 <X¥< + oo}, OyeM HasbIBaTh OOOOMeCHHBIM PewleHHeM 3aqay 
Koun aad ypasueuusa (1) c ycenospuem (2), ecu cyllecTByé 
o6obuleHHad Mpouspoynan Oe (t, x, u (t, x))/Ox, orpanuuenHaa BG, u JU 
JOOOK HeMPePbIBHO sucapepennupyemoti B G (yHKWHH ANS x), paBHOoH Hyw 


BHe KOHeYHOH OOsacTH, JexKallel B nosynmocKocry ¢< 7, BbimomHserc 
PaBeHCTBO 


4-00 | 
fea ie) 0 
Wee — Fee see oy dx dt + \ | Oy 2) (a) dx =O; (4 
G 
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MokasaTeabceTBO euHCTBEHHOCTH O606OMeHHOrO p eme- 
al 3aqaun Kon. JlerkO NloKa3aTb, uTO paBeHcTBO (4) BBITIOHAeTCA 
%KE [IA mro6on dbyHKuun f(t, x), paBnoit uymo npu t=T wu BHe Koneu- 
_ OOacTH, HeMpepiBHoit B G Hu o6sayaiomell B G OrpaHHWeHHbIMH O606- 
THBIMH MpPOWSBOHbIMH Of,Ot u Of/Ox. Oro caegyeT U3 Toro, YTO JIS 
MHUX (byHKuni fp yHKunu f ((), crp. 19—20, 39—48) sro PaBeHCTBO 
HOHACTCH MO OMpeyeweHHio OOOOMeHHOrO pelieHHsA HM B HEM MOXKHO 
euTH K Npeqety npn h—> 0. Iyctp u, (t, x) u us (t, x) — ABa O6OOmeEHHEIX 
lena sayqaun (1), (2). Lana mo6oi ynkunu f 43 yKa3aHHoro BBIIIe 
(CCA JOJKHO BBINOJHATBCA COOTHOMIeHHe : j 


Wee a wt») Aa of [= Xx, ty) O0o(t, x, =)) Rape. (5) 
G 


Ox Ox Ox 


eroon MOKa3aTb, UYTO Uy ==Uz, BO3bMeM B COOTHOWeHHH (5) f(t, x) = 


Xn (x)| (ets, au, (=, x)) —‘olr x a(t, x)\Por, Tie Gy (x) ==) ph ie |e 
T 

a1—1 H a(x) =O npn |x| >n; O<an(x) <1; & (x) paBHomepuo orpa- 

[eHbI 10 2. OuyesuyHo, MocrpoenHas (byHKUHaA f HelpepbipHa B G u HMeeT 

aHHYeHHble OOOOMeHHbIe TpoHsBoyHbe 10 tf u x. Jina Taxol pyHKunu f 

(5) nomyuHM 


Vn (2) U9 (Ewer) — 9 (ls ¥, ta) (tty =) dx dt — 
G 


2 Ox Ox 


(found (GEM — GE of ea 
G Wi 


p 


fan (2) [§ be (2 a 


o (6 a ty)] de]( et) — Pelt te) ae ato, 
(6) 


Iyctb Q, —psmoyrompHuku {n—l1<|x|<n, O<t<T}. Vs panen- 
a (6) caleqyeT, 4TO 


Mw 
S 


[on (x) bp (bs x5 Ha) — 9 (ts hs H)] (ta ~ ta) det + 
G 


££ Ponte [| (Pegs — Beg) a a = 
t 
=(f yea) [\fe@ % m)— 9G» wld] x 
Qn a 
x ( oe) ar Uy) 4 09 oes ug) | dx dt. (7) 


Jlerko BujleTb, YTO HUTerpa, CTOAMMH B MpaBoli vacru (7), orpaHuueH 
HOMepHO OTHOCHTeNbHO nN. Tak Kak HOQMNTerpambHbe (pyHkUMM B MHTEe- 
jax JleBolH uwacTH (7) HeEOTPHUWaTeJbHbI, TO KaxK]bId H3 HAX CTPe€MHTCA K 
OTOPOMy KOHeYHOMYy Mpeflesy mpH noo. OTO osnauaeT, TO (pyHKUHA 
x) = (uy — Ue) [9 (t, ¥, U1) — P(t, X, U2)] CyMMUpyema B G. ITloxaxxem, 
lipapaxd wacTb (7) CTpeMuTCA K HyJlO IIpH 1 —> oo. JlelicTBHTeJIbHO, B CHJLY 
IMX IpesnomoxKennt Ama sTOrO uNTerpana J uMeeM 

4214 


| <Ca7 Vl [ets % 11) 9G ta) | de dt < 
7 ); 


<2C,T" (\\ | p(t, x,1) — 9 (t, %, Us) Wise = 
Qn 


3 , ~ le 
=2C Ts (\\ (uu, — Us) [9 (t, X, U1) — 9 (t, %, Ue)] Ou (t, x, u) dx « < 
Qn 
<i, (\ \ Odx sje 
Qn 


TloceqHuit HHTerpasl CTpeMHTCH K HYJIO IpH N—> oo B CHJly CyMMHpyeMo 
® B G. Orciwya culeqyeT, YTO HHTerpabl seBok uacTH (7) paBHbl Hy 
V3 papenctpa DY =O calesyeT Uy = Up. 

3ameuauna. 1. O6o6ujeHHHOe pemieHue u(t, x, y, Z) 3ayaun Koum 
ypasnenus (3) c ycuOBHeM U|s-9 = Uy (X, y, Z) MOET ObITh onpefes 
aHanorMuno. Or dyHkunu u(t, x, y, 2) TpeOyeTCA HeMpepbIBHOCTb, Cymlec 
BaHHe H OPpaHHYeHHOCTh OOOOULEHHbIX MPOW3BOAHbIX MO X, Y, 2 OT (by HKU 
o(t, x, y, 2, u(t, x, y, 2)) M BbIMomHeHMe paBeHCTBa, aHanorugHoro (4). 

JloKa3aTebCTBO eMHCTBEHHOCTH, MIPHBeeHHOe BbILMe, MOJINOCTbIO Tepe 
CHTCA Ha Culyyal mo6oro YHCIa MPOCTPaHCTBeHHbIX IlePeCMeHHBIX. 

2. PaccMoTpuM KpaeBylo 3aqauy JIA ypaBHeHua (1) c ycnOBHAMH 


u(0,x%)=Uuy(x)20, w(t, 0) =u, (4) >0 


SE « - SD 


B o6macTH G{{O<t<T, O<x< + oo}. 

@Mynkunio u(t, x), HelpepbIBHylo MH OrpaHHyeHHyio B OOsacTH Gy, yA 
JIETBOPAIOULyIO ycOBusM (8), OyqeM Ha3sbIBaTh OOOO ULCHHBIM PelleHH' 
3agaun (1), (8), ecm cymecTByer orpaHHyueHHad B G, O606mleHHad TI 
usBoqHad Oo (t, x, u(t, x))/Ox, WM BbINOMHAeTCA paBeHcTBO (4) npH G= 
H mH0OOH HempepbiBHc yupdepesunpyemoH B G, dPyHKunu f(t, x), paB 
Hylo0 upy t=T, mph x<O HM BO BCex TOUKaX BHe HeKOTOPpOH KOHeY 
o6acTH. 

JloKasaTeJIbCTBO @/MHCTBeEHHOCTH pellieHHaA 3afaun Komm  meper 
CHTCA Ha ciyyah 3ayaun (1), (8). . 

Tloka3aTebcTBO cCyMecTBOBaHHA pemweHHA 3afat 
Kou. Byjem npegnonarath, YT0 9 = © (X, W); Uy (x) — HellpepbiBHas (pyHKUF 
| Uy (x)| <M; 9(x, 0) =0; o(x, uo (x)) yaoBnerBopser ycuosuio JInnum 
MpH — co<.x<( +00; (xX, U) WMeeT HeNPepbIBHbIe MpOHw3BOAHEIe NATC 
nopaqyka 10 x H u B R{—-w<x<+o, 0<cucM+e=M,}, 1 
e>0, u (x, u) orpaHvueHa B R. Paccmorpum yHKUMIO vz (xX) = O(x, Uo ( 
H TOCTPOHM MOHOTOHHO YObIBaIOULy!0 MOCeOBaTeIbHOCTh YeTHIPeXKIbI HEI] 
PBIBHO Audepenuupyemblx cyHKun {vp (x)}, cxOogsMlyioca paBHomMepHo 
Uy (x) H Takyt0, ¥TO |d ug /dx| << K u O<ug (x) < My ana Bcex n, rye M, 
= max 9 (x, M,), K— HekoTopasd nocrosHHad. Ilocrpoum nocmeqoBaTesbHOC 
{On (x)} CleqyioulMM O6pasom: Up (x) = vo (x) mpu |x| <a—2; va (x) = J 
BEE I+ Sn—1 Uu v9 (*%)<0n(%)< My, | don/dx|<K wu 0p > Una, MPU BC 

PaccMoTpyM Jia ypaBHeHua 

OM (x, v) dv 
Of nds 


rye v==0(x, D(x, v)), mMepByio KpaeByio 3aqayy B MpaAmMoyrombDHH 
Gr{O<t<T, —n<x<n} c ycnosuamu ; ak 


v(0, 4) =o, (x), v(t,n)=M,, v(t, —n) = M,. 


|CyujecTBopanue peenua v,(t, x) ato 3aqaun IIpH yCJIOBHAX, KOTOpbIe 


PIONHAIOTCH MPH Hallux NpeANOMORKeEHHAX, WOKasaHO B (°), Tak Kak oF 0 
i v>0. aa ypasnenua (9) cnpaseqaus npwauun MakcumyMa. Ilostomy 
IL Un (¢,x)< M,. Tax kak ua rpannne P{t=0, x= +n} o6nactu Gp 
f1S\Un, TO H3  ypaBHeHHA, KOTOPOMy y,OBJeTBOPAeT pa3HOCTb 
j1— Un, AETKO CHeMyeT, YTO Vays (f, x) CUn(t, x) B Gn. Jina ypaBuenus, 
rOopoMy yAOBNeTBOpAeT Ov,/Ox, cCpaBe,JIMB NpHHuuT Makcumyma. Tlostomy 
)n/Ox | B Gp He MpeBocxo,uT max | 0v,/Ox| Ha T,. Hpoussogupie 0v,/0x Ha 
) OrpaHHyeHbI MOCTOAHHOH, He 3aBMCAel OT N. STO MerKO OKa3aTb 
por asHo TOMY, KaK OLe€HHBaIOTCH Ou,/Ox pH x=O0 u x=1 B (8). 

| Ilepefigem tTenepb or ypaBHenua (9) K (1). DyuKunn uz = © (x, dp) 
a3yIOT MOHOTOHHO yObIBaIollly!0 MOCJIEAOBATeIbHOCTh, yOBJETBOPAIOT ypaB- 
{auto (1) H | 09 (x, Un)/Ox|< Ky mp Bcex n. Tycrb u(t, x) = limup (t, x). 
MKaxKeM, ITO u(t, x) ABNAeTCH OOOOMeHHbIM pewleHHem saqaun Chea ez 
eCTBOBaHHe OrpaHHyeHHOH B G OOOOMEHHOH NpOHsBOAHOH Og (x, u (t, x))/Ox 
enyeT H3 ycnoBpun |d9 (x, Un(t, x))/dx|< Ky. Papenctso (4) Bpimomnserca 
A (byHknin u(t, x), TaK Kak OHO BbINOMHAeTCA JIA up (t, xX) HB HeM 
OKHO NepeHTH K Ipeyesy MpH n—>oo B CHJY CyleCTBOBaHHA MoAMocsepo- 
€JIbHOCTH O9 (X, Un (t, x))/Ox, cna6o cxoqamelica B OOO KOHeUHOL COnacTH 
M n-> oo K Oo (x, u(t, x)),Ox. Jlaa JoKasaTembcTBa HempepHiBHOCTH u (t, x) 
G HOCTATOUHO FOKasaTb HelpepbiBHocTb (x, u(t, x)) no ¢t, Tak Kak 
u(t, x)) yAOBsIeTBOpAeT ycuoBuIo JIuMMHIa MO x C KOHCTaHTOH, He 
BucaueH oT t. Ecnu On 9 (x, u(t, x)) Oblna paspbiBHa B TOUKe (fo, Xp), TO 
MecTBOBaa Obl MOceAOBaTeIbHOCTh ty—> ty Taka, YTO pH |x,—x|<o 
(tn, x) —u (ty, x) | >e (6 >0, ¢ > 0). Paccmorpum raagkyto HeOTpHuatesb- 
no cbyHKuuto f(t, x), paBHylo HyJo BHe O6macTH |x,—x|<3d, | ty —t|<o. 
aa dyHKunn f u u(t, x) B mo6oh monoce {t,x t<T, —w<ix< +o} 
IMOJIHACTCA COOTHOWeHHe, aHamoruuHoe (4). Bprantad ofHO u3 Apyroro 
iBeHcTBa (4) gua nonocht {tr t<T, —wo<x< + co} H nonocn 

+00 


pxt<T, —w<mx< +00}, merko nomyuuM, 4TO \ f (Eo, x) [u (to, x) — 
—cO 

-u (tn, x)]}dx-—>0 mpH noo, TO HeBOSMOXKHO. Orca TakxKe culesyer, 

o u(t, x) yNOBeTBOpseT ycIOBHIO (2). 

CyllecTBOBaHHe HelIpepbIBHbIX TIPOH3BOAHBIX MepBoro H BTOporo NopAyKa 
dbyHkunH u (t,x) B TouKkax, rye u(t, x)=40, cueqyer 43 Toro, ITO B 
PECTHOCTH KaxKJOH TakoH ToUKH vU,(t, x) >a ->>0, HM paBHOMepHylo orpa- 
(WeHHOCTh TIO M TMPOHSBOHbIX Up (t,x) moO x fo ueTBepToro NopsxyKa 

9TOH OKPeCTHOCTH MOKHO MOJyYHTb, HCMOb3yA H3BeCTHBIM mMpHem 

H. Bepuuiretina (8). 

AuvaslorHuHO MOXKHO jlOKa3aTb CylleCTBOBaHHe pelenuaA 3ayauu (1), (8) 
i u,(t)=— 0. 

Kak nOKa3bIBaloT pHMepbl pellieHHli, NocTpoenHbie B (*), H Teopema 
MHCTBEHHOCTH, JOKa3aHHaA Bbilwe, 3agqayua (1), (2) u 3aqaya (1), (8) MoryT 
. HM€Tb Tulay{Koro pelleHHa mpH Bcex (ft, x) u3 G. 


MockopcKu rocyfapcTBeHHbIH YyHHBepCcHTeT Tlocrynusto 
um. M. B. Jlomonocosa 10 XI 1956 
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lM. H. METPOB 


MHBAPHAHTbI BTOPOrO MOPAKA KBATEPHAPHOM 
JUSOEPEHLMAJIbBHOH KBAJPATHYHOKW SOPMbI 


(ITpedcmasaexo axedemuxom H. M. Buxoepadoseim 19 XI 1955) 


1°. Uccneqgopanua 9. Kaprana (1) u H. A. Posencon (?) ne ucuepmpiBa 
TIpo6JIeMbl pasbICKaHHA OasHca MOJHOM CHCTeMbI CKaJIAPHbIX HHBapHa 
BToporo Nopsgka WudpepeHuvasbHOH KBaypaTHIHOH PopMbI OT 4 NepeMeHHB 
B padote ('!) paccMOTpeH cCjlyual KBaTepHapHolh judpdepeduvasbyon mop 
CHrHaTypbI Ss = — 2, H B 9TOM CJlydae YNOMAHYTaA 3afjaua IpMBeeHa K OJHO 
elle He peUleHHOMy BOlpocy TeopHH avsreOpanyecKHX MHBapHaHTOB ( 
n°. 31); cratba (?) HecocToaTeIbHa — HallpHMep, OIMOOUHO OKasaTeJIbC 
HHBapuaHnTHocTn (byHKuHH M, Ha crp. 76. 

2°. Ha ocHoBaHHH TeOpeMbI TIpHBeeHHA BCAKHH CKaJAPHLIN AudPepen 
aJIbHbIM HHBapHawT BToporo NopsayKa MHOrooOpa3suA V, ABJIACTCA COBOK) 
HbIM aJireOpavueCKHM WHBapvaHTOM (PyHaMeHTaJIbHOrTO TeH30pa HU BTOP 
adduHHoro paciiMpeHua nocequero. Tomac, Oasupyacb Ha TeopHu rpyn 
HoKa3zad (?), YTO Takoro pola HHBapHaHTs! / yAOBMeTBOPAIOT NOHO CuCTe 
n? (n >2) HesaBHCHMBIX OAHOpOANBIX AudppepeHiMasbHbIX ypaBHeHui MepBoO 
nopaqKa 


ees | aa 2S) wee i, n 
Lael O86 a aBydy x0, 8 (u, ’ re} i 


M3 sroro oOmlero MpesvioxKeHuA BbITeKAeT CyllecTBOBaHHe 14 abcomOTH 
CKaJIAPHBIX TupPepeHunabHbIX WHBapHaHTOB BTOporo MopaAyKa paMaHoB 
MHorooOpa3sHi 4 u3smepeHui. Brupeyb MbI OyyeM cuHTaTb J; anreOpauyeckH 
WHBapHaHTaMM OCHOBHOrO TeH30pa Zxg HM ero TeH30Pa KPHBH3HbI Byes. 

Jlanee, ecm BooOpa3sHTb, B COOTBeETCTBHM C TreOMeTpHY¥eCKOH KOHIeENLH 
Kaptana, B KaxkqoH Touke V, kKaCaTeuIbHOe eBKJIMOBO HIM MCeBO-eBK IMO 
MIpOcTpaHcTBO 4 H3MepeHHH, OTHECeEHHOe K IPAMOYTOJIbHbIM Je€KAaPTOBbIM KOOT 
MHaTaM, TO HCKOMbIe MHBAPHaHTbI OKAXKYTCA OPTOrOHaIbHbIMH HHBAapHaHTaM 
TeH30pa KpHBUusHbI. [lepexoqa K MX Ppa3bICKaHHIO WMeHHO B MocweqHeH mM 
CTaHOBKe 3aa4vH, Mbl JOJDKHbI PasMYaTb B 3aBHCHMOCTH OT CHrHaTypbl 
OCHOBHOH (POpMbl TPH CYyM[eCCTBEHHO pa3JIMYHbIX Culyyad: s = 4,0, —2. 

Bosbmem rpymuy O*(4), ocraBsatonlyio HeH3MeHHOM CyMMy KBajpaTo 
4 TepeMeHHbIX, H MOCMOTPUM, KaKHe NpecOpasoBaHuA MHyuMpylorca Hay KOI 
(buUMeHTaMH OAHOpOAHOrO MHorowleHa 


Bupysu"ueuru® (a, 8, 7,8=1,..., 4), 


Kora NepeMeHHble u! Mo_BepraloTca MOfcTaHOBKaM 9:ToH rpynon. Hair 
MHPHHUTe3HMAMbHbIe ONepaTOphI STHX HMHAYUMPOBAHHbIX MpeoOpasoBanuli He 
Tpyquo. Urooni sanucarb UX B ABHOM BHJe, yCOBUMCH B OOO3HAYeHHAX JI 
CYULECTBEHHBIX KOMMOHeHT TeH30pa Bypys: 


1414 == X3, Bozo = Xa, Boasa= X53, Boaga = Xe 
1223 =Y3, Byor=Ys, Bysia=—Y5, Bisss = Yor 
1434 = Y9,  Bagoa = Y19, Avzsa = Yi, Bossa = Ye 
1324 = 22, Bias = 23, 2~— %g+ 23 = 0. 


Bys12 = 4, By318 = Xo, 
Bias. = Yx, Bias = Yrs 
Bisza = Yr, Brass = Yo: 


nanny 


Wnpapuante 1; CyTb KOPHH MHHeLHbIX OHOPOAHBIX 
‘Pepenuuambubix Onepatopos, AaHHbIX Tab. |. 

| AvanorvyHbiM O6pasom CocTaBAAIOTCA COOTBETCTBY1O- 
f€ CHCTeMbI OMepaTOpoB B JByX J[Pyrux cyyaAax. 


3°. Bo pcex Tpex culyyaax OTbICKAaHHe HHBapHaHTOB 
YANTCA K WHTeErPHPOBaHHIO CeAYIOULMX TOJHbIX CH- 
*M JIMHEHHbIX AupPepeHiHabHbIX ypaBHeHHii, B KO- 
dbIX TlepeMeHHbIle Q;, 0;, C; B 3aBHCHMOCTH OT 3Haue- 
| CHrHaTypbl OCHOBHOM (popMbl cieuMdHyecKH BbIpa- 
WOTCH yepes X,, Y,, 2; , 

7. 

1 = 24,p, — 2a,p, + (A2 — ) Py + Ags — Asp, = 0; 
[= — 2a;p1 + 2a;p, — AgP4 + (A1 — Qs) Pg + A Pe=0; 


[ = 2a¢p2 — 2agps + A5P4 — AsP5 + (43 — Az) Pg = 0 
ge) 
(P= a,) 


/peMeHHbIe a; CBA3AHbI OHM COOTHOUIe€HHeM. 

Ul. 8)f =0 (i =1, 2, 3). Onepatopp: B,f nomyuaror- 

M3 onepatopos A;f NyTem mpocToH 3ameubl Q; Ha Oj. 

III. 

[= (C2 + 64) 91 + (C5 —- Cz) Ja + CeGs + (C5 — 61) Ia — 

) — (Co “+ Ca) 5 — C3464 Cgq2 — Cra = 9; 

[| = — (Cg + Cz) Ju — CgGa + (Cz — Co) Ja — C6Gat CaF + 
+ (C1 — Cy) Gz + Cag + (C3 + C2) Ig = 0; 

[= — Cea + Coqat+ C74 + (Cg — Ce) 95 + (Cs + Co) Ge— 
— C4 — (C5 + Co) Fg + (Cz — Cg) Gg = 9; 

F == C32 — Cag + C29a + (Cg + Cg) Is + (Co — C5) Vp — 

— C42 +(Co9 — C5) Ig — (Cg + C6) Ig = 95 

== (C, — Cs) G1 Cada + (C1 + Ce) Ig — CoJa + Cade — 

? a (C1 + Cy) G2 — Cog + (C7 — Cz) Jg = 0; 

P= (Cy — Co) Gy + (C1 + C5) Jo + Coa — (C1 + C5) Ja + 
+ (C4 — €2) 9s — C396 — C242 + Cr9g = 9 


(4)= z 
IV. 


3e;) 
R+C)f=0, (A,+C:)f=0, (As+Cs)f =0, 
i, +C,)7 =9, (Ay; — C;) fj = 9, (A, + C,) f = 0. 
V. . 
= Cy) j = 0,. (B, + C,) 7 = 9, (— Bs + Cs) f = 9, 
+C,)f=0, (B,+C;)f=0, (—B, + C,)f =09. 
Viuterpupopanue cuctempl I He mpesctaBaser 3a- 


quennit. Ona, Kak HomHad cucTeMa 3 3) ypaBHeHHl 
5 He3aBHCHMbIX TepeMeHHbIX, HMeeT 2 HHTerpasa: 


a wat {)2 lass fio) 12" 
0, =a,a,+ a,a, + 4,4, a a — a; 


5 = ) Pisce 2 
6, = a,a,a, + 2a,0,4, aa? — aa? — a,a?. 


TeoOunmna 4 
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Jlsa (pyHKUMOHaMbHO He3aBHCHMBIX pelleHHA x,, x. CHcTembI II nowyyaton 
W3 6), Sg 3AMCHOH B HUX Q; Ha Oj. 
PewmutTb cuctemy III TtexHuyecku ropa3qo TpyqHee: 3feCb peub User | 
VHTerpupoOBaHHl 3aMKHYTOH cHcTeMbl 6 ypaBHeHH c 9 He3aBHCHMBIMM Te} 
MeHHbIMH. Ee pelleHua MOyualoTca BCe xe MOCMeOBATeJIbHbIM ‘pate 
W3BeECTHBIX MeTOJOB HHTerpHpOBaHHA JIMHeMHBIX cucTem. Haxoyum: 


9 = 
2. 
Oy ee >» Ci, 
i=1 
Bo == CyC5Cq + Ce Calg + Colgly — CyCoCg — CoCgly — Cyl 53; 
Gs (Eick E02) (Ce te 2) Ce CC ie aa 
2 2 
“EF (G2 + cB e4) (02-1 ye8 ce ©2) a (GC rale Ce ig CL ee 


— (€4Cz + CoCg + C3C9)? — (Calz + C5Cg + CoCy)?- 


O6pamascb kK cucreme IV, 3ameuaem, uTo 5 u3 8 MHTerpaJIOB ee HaM y 
W3BeCTHbI. 3 HEH3BECTHBIX HHTerpasa ITOH CHCTeMbI JOJDKHbI ObITb PYHKI 
OT O6OHX pxOB NepemeHHEIX. Mx MOXHO HCKaTb OOBIYHbIMH MeTOJaMH. | 
wy4aeM: 


Oo =a, (2+ + C2 ch C8 8) - a, (C8 + 3 C2 Ce 
Og (OP Ae CP 4? = aicic, C2) = 20 CCl ee) 
— Qds (C40 + Clg + C3Cy) — 2g (Cyl + C5Cy + CoCo); 
@, = (c2 + c + €2) (a,a, — a2) + (c2 + c? + €?) (a,a, — a?) + 
+} (i+ -ci--c?) (aa, — a’) + 2(ce +e ce \(a 0 0a jer 
+ 2 (CyCz + CyCg + C3Cy) (44g — AzM5) + 2 (Cal + C5Cg + CoCg) (gas — Aye); 
(3 == (AyCy + Agly + A5Cz)® + (AyCo + Agls + A5Cg)® + (AyC3 + AgCg + A5Cy)? + 


Ht (GgCy + GgCy + AgC7)? + (AgCg + AC5 + AgCg)® + (A4C3 + AgCg + AgCy)? + 
+ (As + AgCg + G3C7z)® + (AgCo + AgCs + AgCg)® + (A5C3 + AC + Asly)?. 


Zhe lO TOMY *%KE WYTH, YTO HW BBIMEC, HAXOMHM TPH CMelMaHHbIX UHTerp 
Jia CHCTE€MbI JY: 


O=b (RL 4 E+ E+ +O) +d (R+ + B+ B+ c+ 8) + 
“Os (C8 aC2 CC? ee ai ee On (CG, Cort 6.0 Jims 
— 25 (C103 + Calg + Cyly) — 20g (Col3 + C5Cg + CeCo); 
©, = (0,0, — 62) (c2? + c2 + c2) + (0,0, — 2) (2 Fe + c2) + 
at (0,0, — 02) (c2 1-02 02) 32 (6 Db) (C6, C6 CC ae 
+ 2 (bybg — babs) (CxC3 + Calg + C7ly) + 2 (bg; — 010g) (Cals + C5C5 + Colo); 
(03 = (Cy, + C204 + C305)? + (Cada + C5bz + Code)? + (C2bg + Cgbg + Cbs)? + 
+ (C104 + Coby + C306)? + (C105 + Cabg + Cabs)? + (Cady + C5da + C505)? + 
+ (Cyds + C506 + Cbs) + (C701 + Cgbg + Cbs)? + (C74 + Cade + Cobg)?. 
Hiccneqopanve para skKoOHeBOli MaTPHI[bl BCeX MOCTPOeHHBIX BbIUe 


BapHaHTOB TNOKa3bIBae€T UX (PYHKWHOHAaJIbHYIO HE€3aBHCHMOCTb. 
Urax, MMEeT MECTO CJIeyoulad TeopeMa. 
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[Teopema 1. Coeoxynnocmo 14 dyxkyuti: B (noanan KpueusHa), 3;, %;, 
Or, Op (C= 1,2; R= 1,2, 3) o6pasyem naunpocmetimuti 6asuc noaxoti 
nembl CKAAAPHOIX OudbepeNyuaAbNolx UN6AapUuAaKMOe ~emopoeo nopsOKA 
nepHapHou Oudpepenyuarbnolt KeadpamuxHolt opel (mHogoo6pasusn V4). 
SpOpMyJIMpyeM 3ecb CHelHaIbHO J[Ba YACTHDIX clyyasd TeOpemb! 1, nper- 
JIAIOWLMX, MO MHEHHIO aBTOpa, CaMOCTOATeIbHOe 3HaYeHHe JIA TeOpHU 
PepeHUHaIbHbIX HHBapHaHTOB OGOOULeEHHBIX TpocTpaHcrs, 

Peopema 2. Cxanapo B, 6,, 9, 3 Oarwom 6a3suc noaKotl Cucmemel CKa- 
HOLX OUdppepeHYUAAbHOLX UHGAPUAHMOB BMOpoed NopAIOKA KONGOpMHO-NAO- 
¢ PUMQAHOGLX Npocmpancme 4 usmepenutt. } 

Teopema 3. Haunpocmetiuaa cucmema 6asucnolx OudqbepenyuaroHolx 
ypuaHmoe emopoeo nopsOKa 4-mepnoeo npocmpancmea Dtinuimetina co- 
UM UZ UHGAPUAHMOB 94, Gg, %1, %. 


Hay uHo-HcceqoBaTeIbCKHli HHCTHTYT MaTeMaTHKH H MeXaHHKH Tlocrynuno 
um. H. I. Ue6orapesa 13 III 1956 
upH Ka3aHcKoM rocyapcTBeHHOM yHHBepcHTete 
um. B. WH. Yuapanopa-Jlenuna 


- HWMTHPOBAHHAS JIMNTEPATYPA 


ee. Cartan,.J. de Math. pures et appl., s4r. 9, 1, 141 (1922). 7 H. A. Pose u- 
, Tp. Jlenuurpayck. HHAYCTpHaJbH. HHCT., pases :us.-matem. HayK, Ne 4 B. II, 59 (1937). 
Y. Thomas, The Differential Invariants of Generalized Spaces, Ch. VII, 1934. 


ANG) 
(AH, 1. 114, Ne6 
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MATEMAT> 
WM. 3. POSEHKHOIL 


OB AJITEBPE A. KAPTAHA NOJIMHOMMAJIBHOFO UAEAJIA 
([1pedcmasaeno axademuxom IT. C. Anexcaxdposeim 19 XI. 1956) 


1. Onpegenenuac 4 pe3yabTaTH. Bkombue nomMHOMoB R=R(x,, 


ws, Xm) Haj] HEKOTOPbIM Tlomlem paccMOTpHM Heat / = 1 (Fi,..., Fn) € 06 
3yIOWWHMH F,,..., Fr. Wyctb A= A(z,..., Zn) — BHEWHAA amreOpa Cc OOP 
3YIOIMMH2),..., 2n (T. €. aslreOpa C OMpesemAIOM\MMH COOTHOIMeHHA 


zj2; = —2;2;). Tpagyupyem* amnre6py C= R@® A, nonaran deg x; =) 
deg z; =k; (lj, kj; —wenble NoMOKUTeMbHbIE UMCNa), MH MorpeOyem, Toe 
F,,..., Fy, Oblmu OHOPOAHEIMH (B CMbICe STOH TpayyHpoBKH) crTeneHe 
COOTBETCTBEHHO, k,,..., kn» Bpegem B C auddpepenunan A, yelicrpyiomui Ca 
Ay!oulumM o6pa3om: 
R 
A (r @2i,.+- 2%) = >} (— LTP 1 00 2. ieee 


o=1 


A(r-@ 1) 0,0 peer Rita, 2 a, Xa); 


IIpu 9THx ycnoBuax qudepenyMalbuylo rpalyHpowBaHHyt anre6py C m 
6yfeM HasbiBaTb asireOpouk Kaptaua (') janHoro ugeana J u O603H 
qatb C(F,,...; Fn). Tuchbepenynan A, eticrByiomui B C, nopomxga 
amreOpy romosiornit ** 


H =KerA/ImA=H (C) =H (Fy, ..., F;). 


Ecau Boobuye A=» A® — rpanyuposannas areOpa Haj aHHbIM Move! 
q 
To o6osHauHM Yepes A(t) NomMHOM (HIM px) Dior re Ag — pasMepHoc’ 
q 
BeKTOPHOTO nog_upocrpauctsa A asmreOpp A. 


VimeeT MecTo lipamoe pa3sowenne C = es Cc, rae CO =—R ® A’ — no 


q 
mpoctpauctso C sBuHemnel crenenu g ((?), § 11). Emy COOTBETCTBYeT pa3u 


»*KeHHe H = a rae H® =H (C). Orcioga OYeBHHO, TO 
q 


H(t)=H® () +A. Oct ®. 


Kospunventer H (¢) BbIpPaxKaloT [IA KarKJolt crenenu p pasmMepHoc 
cbakTop-mpoctpanctsa R/J. Ux 3navenua mpeycraBastor cobolt Tak Ha3i 
Baemylo (byHkuMlo Tumb6epta (or p) (4). 


* deg c oGo3HauaeT cTeleHb SmemeHTa c. 


** Ecan 9 — oTo6paxenne M p M’, to Ker@ o6o3nauaer a : _ 
Coker 9 = M’/Im@. - q Apo 9; Im — o6pas3 
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ee uien Mexyly Fy, ..., FP, Ha30BeM PaBeHCTBO TuIAa P,\F,+P2F 4+... 
a an vie , ae P,,..., Pn»—nlonunompl. Coornomerua Buga (PF;) Fj, + 
pre= H MOpo*KeHHble MMH OyJeM CUHTAaTb TPHBHaJIbHbIMH. 
tn 
} y 
TKO BHACTb, ITO AIA TPHBUaIbHOrO CooTHOMeHHA P; = > PiFj, Tre Piy— 
j=l 


on Takue, uTo Pj; = — P;;. Koadpunnentst nonunoma H(t) once 
T PasMepHOCTH (baKTOp-MOyJA BCex cooTHoOUeHHtt MERIT I ee eae 
TeM H3 HHX, KOTOPble TPHBHaJIbHbI. TlommHompr F,,..., Fp, Ha30BeM 


ONNHe HE3AaBUCHMBIMH, CCH MexKAY HAMM HET HHKAaKHX MHbIX COOT- 
He€HHH, KPOMe TPHBMaJIbHbIX *, 


OcHOBHBIMH pe3syuIbTaTaMu paOoTH sABAAIOTCA copmypr (4) u (5). Onn- 
Cb Ha 9TH POPMyYJIbI, MOXKHO B psije cyyaeB BEIpasuTS H (t) uepes H (t). 
AEM HCXOAUTb H3 BMOJIHe He3aBHCHMBIX F,,..., Fp, YHCMO KOTOPbIX paBHo 
“Ty HEUSBECTHBIX: mM = Nn. CorsiacHo cBolictBy 1) n. 2, H (Ft aegis A. 
cTb ay k — MHOPOWICHBI, Mosyuaroujnech u3 Fp pH X,=O0. Torga Ana an- 
pet H (Fy,..., Fn) umeem: H (t) = H(t) + H" (¢), npuyem 


(1 — ey. 4 — iP) 


Ho t — WY Aes 
0) (‘) (4—25) 2G = tet) 


(A) 


Ilyctp, qasee, F, NOJy4enb! H3 Fp IPH Xp, = ee 0. Torga qua anre6- 
H(Fy,...,Fn) 6yqem umetp H (t) = H(t) + A™ (t) + H(t), npayem 


R 
-(2)—H® (t) + H® ie (Ces hes -.-(4 =e z) H® t — {My & eS 
0 ay a haa), . (7) se 


M=k, +h, +... +ha—l —l,—...— Un. 

Kak noKkas3aHo B paOote Kaprtana (?) (cm. Takxxe (?), § 25), amreOpa KoroMmo- 
HH (Hal MOJIeM pallHOHaJIbHbIX 4YHCe) WOSOTO OHOpOAHOrO MHOoroobpasHA 
= @/@’ knaccop cmexHOcTH KomnakTHOH rpynnb Jin © (panra n) mo ee 
KHYTOH Nogypynne GW’ (paura m = n— s) copnayaetc anredpol H (Fy,..., Fr) 
| HajiexkalleM BbIGope MOmMHOMOB Fy,..., Fn. B Tomomoruyeckux TIpHuo- 
Max cTeneHH /; uk; = deg F; 4eTHbI H (B OTJIM4HE OT BBECHHOH HaMH rpajyu- 
Ku) degz; =k; —1. Tlostomy np namux oOo3sHayeHHax nomMHOM I[lyan- 


€ OHOposHoro MHorooOpa3HA mpuMer Buy: II (¢t) = x5 ake (t). B cay- 
q 


X, Kora paur nogrpyuup ©’ na | un Ha 2 MeHbUe panra rpynnn G, 
‘HO TlOKa3aTb, 4TO MpHMeHHMbI qopmysb (A) u (B), u, cneqoBaTesbHe, 
wHom I(t) BnoswHe ompeyenaetca io cBoeli uacTu f° (¢) (T. e. MO xXapak- 
IcTHUeCKOH MosanreOpe aureOpbl KOrOMOJOrH OHOposHoro MHoroobpa- 
(1,2). 

B jlaJbHeliltiem Mbi OyyeM paccMaTpHBaTb asreOpy Kaptana u ee asreopy 
OTH Kak TpaflyHpoBaHHble BeKTOPHbIe MPOCTPaHCTBa, OTBJICKAACb OT 
{Y IbTHIIMKATHBHOH CTpyKTypbl. Iloy romoMopsu3mamu Oy/eM MMeTb B BUY 


eliHbIe OTOOpaxkeHua (HO He rOoMOMOpdu3MbI asredp). 
>) Tlonuaax He3aABHCHMOCTb HOMHHOMOB. JlerKo BUHJeTb, ATO 


jad He3aBHCHMOCTb (CM. BbIIe) MHBapHaHTHa OTHOCHTebHO JIMHeHHOT 
SHbI HeH3BeECTHBIX MH Jit JaHHOrTO Ujleama He 3aBHCHT OT BbIOOpa .oOpa- 


11020.6 OTMeTHM He€CKOJIbKO CBOHCTB, CBASAHHbIX C 3THM NOHATHEM.. \ 


* Dto ompemetenne MWpeAMouTuTembHee MpHBeeHHOTO B (°). Herpyauo nokasaTb, 47d 
AA HeSABHCHMOCTb PaBHOCHJIbHa OTCYTCTBHIO COOTHOMeHHH To Bopestio (?) (Ho camo ro- 
> cooTHOWeHHA y Bopea oTmuyaeTcA OT Halwero). 
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1) Ecum Fy,..., Fn BMOuHe He3aBHCHMBI, TO 


i . — ky Ry 
HWS. F) <0 mpaipl, HOgeGteeGars 
5 (L— 23) (ee 
(cm. (3), § 58; (4) §§ 142 u 152). 
2) [pu n=m pay (1) (ama Bone HesaBucHMBIX Fy,..., Fn) KOHe 


T. €. ABJIA€ETCH MOJIHHOMOM OT f. 

3) Uncno BnouHe He3aBHCHMbIX NOJIMHOMOB He MOXKET ObITb Coble 4H 
HEH3BECTHBIX: 74m. 

4) Ilyctb Gy,..., Ga—MPOH3BOJIbHbIe TONMHOMBI OT Xj, .-- 5 Xm- Ta 
MOXKHO HalitTH BOOMHeE He3saBucHuMble NOMHHOMBI Fy,..., Fm OT X4, Xe, 
tee Xmy Xm4t1.+++)Xm+ep) W3 KOTOPHIX Gy,..., Gp MOMyyaIoTcA, ec Me 
MKT Xm4p = ++. =Xm+tp = 0. Tpwastom Hewb3x, BooOme roBops, TpedoBe 
YTOOLI CTEMCHH Xmit,---;Xm+p OblH 3aaHbl sapanee (ec MbI TpeO 
oyHopogHocTH Fy,..., Fn), HO MOXKHO IPHHATb HX, HalpHMep, PaBHbIML 

3. Mogyab Koxyaa. Ilycrh B BexTopHom mpocrpanctse R AelicTB) 


HECKOJIbKO JIMHCHHbIX OMePaTOPOB 6&4, &o,..., 3s, KOMMYTHPYIOIHX Me) 
co6ol: ¢,¢; = ¢je;. Ilyctb, qanee, A = A (2,,..., 2s) — BHeWHAA asreOpa C 
pasylOllMMU 2),..., 2s. B npocrpancrse R@® A seegem yudepenunan 
noaras: 


t 
A(r @ 2i,---2i,) = > el en. + ig sign + Zipp 


a=] 
A(FS i) = 05) Ww GR. 


TlomyyenHoe TakuM o6pa3s0om yuddepenivambHOe MpoctpaucTso ( 
= C(R, 1, ...,€s)} Ha30Bem K-mMOfywaem mpoctpauctBa R (°); ero B 
CTpaHcTBO romMosioruH o6o3sHauHM H (C) =H (R, ¢,..., ¢s5). PaHee BBeqeH 
mpocTpaHcTBo asire6phl KaptaHa sABJIseTCA YaCTHBIM Cy4yaemM, Korga R—D 
CTPaHCTBO MOJIMHOMOB, ¢;— oOMepaTop yMHOxKeHHA Ha Fj. 

ToMmomMop®@u3M BAOKeHHA. OGo3sHaIHM Cp, =C(R,%,..., 
Ap) = H (Cy) (p< 5s). Onepatop ¢; (¢ > p) melicrByetT B Ci) no opm 
e;(r@ z) =e7 @z. Tak kak e;A = Ae;, To ©; nelicTByer u B Hip). OOO: 
uum janee Hi) = H (CY), rae C(Z} — nognpocrpauctBo Cp) BHewHeli cre 
HH q. 

Paccmotpum BuloweHve &: Hp) —> HH (p44). Jlerko Bugetb, uT0 Aypay 
= (Hp), p41). OTcloya NomyyaroTca H30MOpu3sMBI: 


Ker’ (H(}) = Imep41 (HO); Coker § (H(2.)) & Ker p41 (H) 2) 


(B CKOOKaX ykKa3aHbl IIPpOCTpaHCTBa, MO OTHOIIeHHIO K KOTOPBIM paccMal 
BaeTCA COOTBETCTBYIOMIMM Oneparop). 

J\BolucTBeHHOCTS. PaccmoTpum upoctpaHcTso R*, comps KeHHoe K 
M OM€paTopbl ¢;, COMPAXKEHHbIe K ¢;, eliCTBYIOUMe B ree Tlycrs A (C,, 4. 9am 
BHEWWHAA asireOpa c oOpasyioulumu ©,...,¢;. Bpegem ckanapHoe T1pou 
Hers mMexiy RO) A(21,..-, Zs) 4 R"@ ACG, -.., Gs), momaran: (f @ 2m 
P&G, Sy) = E(r, 7°), ecam (i, ... dz, jy... jr) — epectaHoBKa u3 1,2, am 
3Hak, BbIOMpaeTCA B S3aBHCHMOCTH OT ee ueTHOcTH. B ocTambHbix cnyy 
CHHTAEM CKANAPHOe NPONSBEeHHNe PaBHbIM HydO. | 

Ilyctp A* — oneparop, conps»xenupit Kk A no OTHOIIeHHIO K 9TOMY CKajg 
HOMY lponspeyenuto. JloKasprBaetca, utro A* neacTByeT B R* @A (C,,. 08 
MO OTHOMICHHIO K ONepaTopaM ¢,,...,¢, MO Tem »xe (bopMysam (c TOUHOE 
Wo, 3HaKa), kak uw A. Orcioqa nomyuaetca H30MOp(u3M : 


) = “ é 
HO (R, ¢1,... FENeS Ae Otay BRM A 
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AS 06 albTepHupoBanuoli cyMMe. JIna npouseoro- 
AzeOpot Kapmana C(F,,..., Fn) umeem mecmo copmy aa 


Ry 2 k 
Se (Lt edie : (4) 
q P q (1 2") (C7) ed i ™) 
CIM OOPasyioulHe Heaa BHOJIHe HesaBHcHMbI, TO (4) CBO 
; WuTcaA K (1). 
oOuleM cylyyae copmysa (4) yoKasbiBaetcs HHAyKUHeH NO nc Spe 


IM€M TOYHOH MOCeqOBaTebHOCTH BuloKeHHA O—>Keré—>H (n—1) > Hn) > 
Coker §—>0 u usomopdusmop (2). 


4 Cpeyeuue kK pakTop-mpoctrpancrsy. PIVOTE a.m eter ie Coles 
, Xm) BIOMHE He3aBHCHMBI; Fy,..., Fn HOyuatoTcn H3 HX, eC MOWO- 
R G1, os 742) 
BP a. 8 0h) ee 
-..,%Xs OyqeM paccMaTpHBaTb Kak onepatTopHl, jelicrByouue B L. 
Teopema. oe mecmo usomoppusm H (Fy,..., Fr) H (L, x, . 

q) (EP 4 v = 
Xs), 20e lapel ie a+++)fn) —npocmpancmeéo eomoanoeuti anee6 pot Kapma- 
OE ( ar Fn) 6 KONBYE R (Xs445---) Xm)} H® (Ly X45 macsinits i ulnO- 
paxcméeo eomodoceut K - modyaa npocmparcmea L omxocumeaono onepamo- 
3 x1; eee 9 Xs5- 

DE FE 

CneacrsBue. Lek Peel a) OG. s. 
6. ABolicTBeHHOCTb B roMOmOruAX anreOpH Kaprana. 
CCMOTPHM Hjjea / CO BHOJIHe He€3aBHCHMbIMH OOpa3yIOULMMU, UHCIIO KOTO- 
X PaBHO 4HCJIy HeH3BeCTHbIX: A =m. B mpocrpancTBe R*(x1,..., Xn), CO- 
PIKEHHOM K R (X1,..-,%n), PACCMOTPHM aHHysatop L* ujeana J (Fy,..+, Fn). 
_HHBapWaHTeH OTHOCHTebHO OepaTOpoB x;, CONPA2KeHHbIX K OMepaTopam 
HOmweHHA x; ScHo, uro L==R/J u L* mMoxHO paccMaTpHBaTb Kak CO- 
FKEHHBIE MPOCTPaHCTBa, B KOTOPbIX ‘¢, MU xX, OyyT COMPAxXeHHBIMM oOrlepa- 
aM. 
Jlerko BHJeTb, YTO B‘IpocTpancTBe L* wMeeTCA e€HHCTBCHHBIM (C TOUHO- 
HO JO MHO*KuUTeIA) QemeHT Q ctenenHh N=, +h, +... +ha—ly—... 
.—Il,. Tlyctb P—anement L ctenenH p; mocraBHM eMy B COOTBeTCTBHe 
sMeHT v3 L* crenenu N-— p cmeqyiouluM oOpa3som: ecau P— mpey- 
IBUBUTeIb P, To nosoxuM 4(P) = PQ, rye P*— onepatop, conpsx*eH- 
Hi K onepatopy yMHoxeHHaA Ha P. MoxkHO JOKasaTb, YTO % CCTb H30MOP- 
3M BEKTOPHBIX IIPOCTpaHcTB, MpHyeM 4X, = x;y IIA OepaTopa YMHOXKEHUA xj. 
EOBATeIbHO, % OCYIeCTBAeT H30MOpdpu3M MpocTpaHcTB TroMoOJOrHi 


Th Xj = X,=...=X,=0. O6Oo3Hauum L = Henspecrupie 


R(L, %, ..., Xs) u H@(L*,x,°,..., xs). Bpugy gpolcrpennoctu a. 3 
WyuaeM H30OMOp(u3M 
PIO oO Pa Ok Nie i Leet As): 

Orcroya Mosyuaerca CuleqyioulMi pesyJbTarT: | 
Teopema. Jlonycmum, «mo o6pasyiouue udeanal (Fy,..., Fn) noayrarmca 
N @6NOAHE HEBABUCUMBIX NOAUHOMOB OM fl HeUSBECMHbIX, eCAU NPUHAMD, 
Mey X= Xposay = 0. Toeda 

HS (t) = iM yD (+): (5) 
~M=h, thot... tha—h—l—.-..—Ilm (6 0603Na4eHUAX N. N). 
MockoscKuit rocyqapcTBeHHbIM YHHBepCHTeT Tlocrynusio 

um. M. B. Jlomonocosa iBrecl 19556 


IIMTHPOBAHHASA JIMATEPATYPA 
1H. Cartan, Colloque de topologie (espaces fibres), Bruxelles, 1950, Paris, 195i, 
771. 2 A: Borel, Ann. Math., 57, Ne 1 (1958). HS, Maca wileyw, luc 
ebraic Theory. of Modular Systems, Cambridge, 1916. 4W. Groébner, Moderne 
sbraische Geometrie, Wien, 1949. °* HU. 3. PoseuxKuon, ILAH, 85, No 6 (1952), 
-L. Koszul, Colloque de topologie (espaces fibres), Bruxelles, 41950, Paris, 1951, 
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MATEMATHK 


b. M. YPA3BAEB 


O POCTE 4MCJIA BIOJHE KPHTMYECKUX WMKJIM4MECKHX 
NOJIEM CTENEHH 7 


(ITpedcmasaeno axademuxom H. M. Bunoepadosoim 19 XI 1956) 


B sameTKe paccMaTpHBaeTca BOMpoc O paciipeseseHHH BMOJHE KPHTHY 
CKMX IWMKsIMueCKUX Momeh creneHu /*, WHCKPHMHHAHTbI KOTOPbIX HE MpeBoO 
XOAAT u3BeCTHOrO IIpegena, rye / — npoctoe*; A — moOoe HaTypasbHoe 4uCH 
Mone K 6yyeT HasbIBaTbCA BNOMHE KPHTHYECKHUM, ECAH BCE MpOCTE 
WeuTeIM WUCKpuMunanta K — BnoswHe KpuTHYeCKHe upocTble uucsa nossa t 

CyulecTByeT, OUeBHHO, OecuHCIeHHOe MHOKeECTBO BUOJIHE KPHTHUECKY 
none. Tak HampuMep, qaxKe BMOJHe KPHYTHYCCKHX WMKIMYeCKHX TMOseH CT 
neuu J", .HCKPHMHHAHTHI KOTOPbIX COCTOAT H3 OMHOTO TOJbKO MpocToro ji 
JMTeAA; G@CKOHEYHO MHOFO, TaK KaK 6€CKOHe€YHO MHOFO MPOCTHIX YHCe BH] 
p=re’). K uncay BMOHe KPHTHYeCKHX TlOsIeH OTHOCATCH, B WaCTHOCT! 
WHKAMUeCKHe MOA, HMerollMe cTemeHb J. 

Onupascb Ha TeOpeTHKO-rpymMoBble cooOpaxkeHuaA HU Ha Teopemy Kpor 
Kepa — Be6epa 06 ademeBbix NOAX Hal NOJEM PalHOHAaJIbHbIX UHCEJ, MOKE 
BBIBeCTH OOMlee BLIPAaKeHve JIA JMCKPHMHHAHTa adeneBbIX Moe CTenmer 
lv, « — yesoe. 

Hycrp K,— a6eneso mone ctenenu /* Haq noeM pauMOHasbHBIX HCE) 
G—rpyuna Tanya nona K,. Ilyctb G—rpynna Tuna 


(Pe atad st ete tae Ae See eran, (J 


rye Komnoueuta 1” pcrpeuaerca & pas, gees 3 eS ut. yl? 'k) oe 
ki Rh +... Eh = 6 eS. Se 

Teopema i Huckpumunanm D abeneca noan Ky muna (1) npedcmat 
anemcsa 6 dopme 


; 
1 | 


p= (ioe) tay)... ogy), 


. p(hti— - 
20e T="; Dis " _ pasauunole npocmoe uucna euda 1 +t" ) 
fie oh PK eh ,h); in > 0, HO iy > 1. 

Kak cueyicTBHe 9TOH TEOPeMbI HaXOAATCA JMCKPUMMHAHTHI Towel, KOT 
pple paccMaTpuBasIMcb B padoTe (?). 


Teopema 2. /luckpumunanm enonvHe Kpumuueckoeo abenesa nonn cme 
HERU s umeem 6ud 


bi oye py lhigst 


20e H = 1"; p;=1 (1") i= -++,M) — pasauunole npocmole uucaa,m > | 


ar IIpeanomaraetca, uTo 1 — nexpuTuyeckoe mpocToe wHcn0. 
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Teopema 3. JIuckpumunanm enoane KpuMUK4eCKO2O YUKAUYECKOZO NOAA 
nenu 1” ecmo 


(Pipa ape aa (2) 


ie (1) (( = 1,2,...,m) — pasauunoe npocmote wucaa, m> 1. 
Teopema 4. Yucao enoane LEI oe Hpi guseca’ noaett cmenenu 
UMeroLUUX OucKpumuNaNm (2), pasHo ¢ (L")\"— 

JlokasatembceTBo cM. B pa6ore (3). 
Teopema 5. Yucao N enoave Kpumuueckux yuKauseckux noaeti cmene- 


h 
L’, Ouckpumuxanmet Komopoix ne npesocxodam x'"—1, HEEL 
Mnmomuueckou MopmyAoti 


+e 
N=ke+O(x WA), (3) 


A > 0— Koncmaxma, saeucaujad moAeKO om cmpyKmypHolx ceoticme pac- 
mpueaemblx none; ¢ > 0 — npous6oronoe 4ucaro. 

HokasaTesbcTBO, KaK H B paOoTe (2), MpOBOAHTCA KaccHYeCKHM MeTOJOM 
NpeeeHHA NMPOCTbIX UMCEeJ, IPH STOM HCHOJIb3YIOTCA Pe3yJbTATHI TEOPHH 
yuKunih JIupuxse (1). PaccmatpHpaemaa Jaa sTOH WeIH PyHKUHA 


= 1 9 (I) ni f 
LS enl| Sie stay mm SHEA HE 
p=1(1') 
yIapHa B MOJynmocKocTH o >1/, H MMeeT TAM eC]HHCTBeEHHBIN Mostoc Mep- 
O Mopsyka s=1, Tak Kak B NpeycTaBeHuu 


1 h i fl 
(= TL60 -T] (1 beste 2 all I (t==2) 
p=1(1') p#1(1") 
[KILMA, ONpeseAeMad MepBbIM ClpaBa Mpon3sBeseHHeM, perysApHa BO Bceli 


CKOCTH KOMIIVJICKCHbIX YHCeJ, KpOMe MpocToro nowoca s=1, a Ba Mo- 
JHHX MUPOH3BeeHHA aOCOIOTHO H PaBHOMepHO CxOfATcA pH o > }/,. 


Cb y mpoGeraeT Bce xapakteppr J{upuxse (mod I"); L(s; x) —oyxKuna 
UXNe Xapaktepa yx; fg = o(l"); f —noKasaTemb, K KOTOpOMy mpHHague- 
r p(mod /"). 

Kouctauta } B dopmyse (3) NpescTaBsaeTcA BbIPaxkeHHeM 


(1 T). MT a —4)re(+ 2). IE 1-4 )um WL, 


2 =1(1/1) p#i(1") S+1 yx, 


opoe, B cHly Teopempb! Jlupuxse oO paciipeseneHHu MpocTbIxX 4HCeN BMpo- 
SCHAX, OTJHUHO OT HyJIA, WpwHyem Ax —BbIUeT MHTerpHpyemoli corjacHo 


F(s) 


cTpykuuHu PumMana — Ajamapa dyHKuHu EST BTOUKe s = |. 


Aama-AtTuuckui rocyfapcTBeHHbl Tlocrynusio 
neyaroruueckHii HHCTHTYT uM. Adan 12 XI 1956 


LIMTHPOBAHHASA JIMTEPATYPA 
1H.T. Uynaxkos, Baenenne B Bera L-byaxunit Alupuxie, 1947. 2 B.M. Ypas- 


>B, JIAH, 95, Ne 5, 935 (1954); 105, Ne 4, 659 (1955). 3B. M. Ypa36aes, Mss. AH 
SCP, cep. acTp., @H3., MaTeM. H MeX., B. 3 (7), 51 (1953). 
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Jlonraagm Aragemun nayrx CCCP 
1957. Tom 113, Nt 6 


MATEMATH: 


A. UW. ®ET 


ABCOJIOTHbIA MMHHAMYM B JIBYMEPHOHM MAPAMETPMYUECK 
3AHAUE HA MHOPOOBPA3HN | 


(ITpedcmasaeno axademuxom II, C. Anexcaxdpossim 27 XI 1956) 


A. CymecTsopaHve MoBepXHOCTH C 3aaHHbIM KOHTYPOM, (laloulelt ac 
JNOTHBIT MHHUMYM MOJIOXKUTEIbHO perysAPHOMY HHTerpay, AA OOUIEFO | 
TerpaHTa WM JIA MOBepxHocTell B e€BKJIMJOBOM MpocTpaHcTBe ObIJIO ee 
ycranopeno A. T. Curanospim (1-3) (a 3aTeM, HHbIM MeToyoM, UesapH 
Ja mwoBepxHocTei B 6olee CJIOKHbIX MPOCTPaHCTBaX eCAMHCTBEHHbIM U3BE 
HbIM HaM OOWlHH pesymbTaT Obl MosyseH Moppeem (°), J0Ka3saBLuM _ 
BOBaHHe aOCOJIIOTHOrO MHHHMyMa Tvlowlaqd B PHMaHOBbIX MHoroodpas 
BeCbMa OOulero THMa; K 39THM MHOrooOpasHAM MpHHaexKaT, B YacTHOC 
BCe KOMNAaKTHbI€ MHOTOOOpa3sHA HW CBKJIMJOBbI MpOcTpaHcTBa. 

Mb OKa3bIBaeM CYyIleCTBOBaHve aOcOJIOTHOrTO MMHYMMyMa JA pc: 
BOJbHOW MOJOKUTEMIbHO peryJIAPHOH 3ayqauu Ha MHOrooOpa3sHAx IM 7, 
Moppes. Jaa koMMaKTHBIX MHOrooOpa3sHli pelleHve Moswyyaerca Oe3 BCHI 
MeTPHUCCKHX OFpaHHueHHH; IA HEKOMMAKTHbIX BBOJATCA COOTBETCTBYWL 
yCJIOBHA Ha OeckoHeyHocTH. B cayyae, Korga Jt — eBkHAOBO MpocTpaHcl 
U3 HalwWxX pe3ybTaTOB MOMyuaeTcaA Teopema CurayioBa, B csyyae 3aq 
I]nato — Teopema Moppes. Bmecro metoga Kypauta, JlexKallero B OCH 
pa6ots! Moppes, mpl npumeHsem metog A. I. Curanopa. IIpu stom pet 
mloulyuaeTcdA KaK Mpefesl paBHOMePHO CxOAAMelHcA MMHMMM3Npyiollen a 
JJOBaTeJIbHOCTH, YTO He yjamocb Moppeto. 

Mb OrpaHH4vBaemMcaA B STOH 3aMeTKe CJIyYaeM ORHOTO TpaHuyHOrO KOH 
pa HM He CTpeMHMCA K MHHHMAJIbHBIM TIpesNONOKeHWAM TWaKOCTH OTHE 
TEJIbHO DN. 

B. Ilyctb I — quddepenuupyemMoe MHoroo6pa3sHe, OKaJIbHbIe KOOPAL 
Tbl KOTOPOro CBASaHbI NpeoOpasopaHuamu y! = yi (xt1,...,x")(i = 1,2,..., 
rye y' HMeIOT TepBble NPOHSBOAHbIe, YAOBNeTBOpAIONMe ycOBHIO JIMmU 
(mMHoroo6pasHe rmayKocTn C;). 

Ecau wa It 3aqaH Merpuyeckuli TeH30p g;;, To, m0 Mopper, metp 
Ha3bIBaeTCA OMHOPORMHO PperyaAAPHOH, ecmH Qj; UMEIOT Ty x*eE TF 
KOCTb, UTO Mt, H AIA KaxKOH TOUKH p EIN cywecTByer oKpectuocth U 
uw BU jokasbHad cucrema KoopyunaT (x1,..., x") Takaa, uro: 1) —1<) 
<1 (i=1,2,...,m); 2) touka p umeer HyweBble KoopqunaTH; 3) aa B 
x€U ppimlonmHAIoTcA HepaBeHcTBa 


n n 
m DyEP-S gj (x) IM DEP, 
tr i=l 
rye §'— npovsBombupie uncna; M >m>0—unena, 3aBucauMe muIUD OF 
M OT MeTpukH gj; Hasopem oxpectuocrn U mu xKoopqunatTst x! yKa3aHt 
THMa OCHOBHBIMH. 
Ilyctb Ha IN onpeyenena dyukuna F (p,B,) Touku p u mpoctroro O6uI 
Topa B, B TouKe p ((°), crp. 124). B Koopqunatax F 3anucprBaerca B E 


Od Coins core werent se i (swt 


(i =&j) — KommonenTE! Bp. 


Ylonyctum, uro F yyopmersopser ycnoBuam: 


ey . giz -1 
I. Hempeppipuocts. F(x!,..., x"; AY,..., 471") — nenpeppisnas 
HKUHA CBOHX apryMeHTos. 


Il. Tlonoxutenbuaa OAHOpOAHOCcTHL. IIpuo k>O F 
' x), RA) = 
BF (x, A) pu k >0 F(x), 2A) 
a hae peryaapuocrth. F (x,A, + A,)<F(x, Ay) + 
X25). ‘ 

IV. O_HOpoguasd peryaapHoctp. Ha M moxuo BBecru OHOpOL- 
_peryJIApHyio PHMaHOBy MeTPHKy TakylO, 4TO B KaxO OCHOBHOM oKpecT- 
ctu U ppilloHeHbl HepaBeHcTBa 

ag MIAMI F (eA) <M] Ail, (2) 
Al? = S\(A"Y; M>m>0— nena, sapncaume mmm or M, gi, uF. 
ix] 
Alaa KomnaxtHbix IN ycenosue IV pcerga ByIMouHAeTCA B CHUY pesywbTa- 
B YuTHeA O MeTpH3aun AudpepeHuupyembIx MHOrooOpasuli (7). Ilana eB- 
HOBa MpocTpauctBa (2) mepexogquT B ycoBHe Curasoga (%). B cayuae 
Mauw IInato (2) cneqyer u3 (1), Tak uro B cayyae Moppea IV spmoa- 
eTCH. 
_B cnegvambHom curyuae puMaHOBoli NiomlagqH Ha MN o6osnauuM F yepes F pz. 
B. O6osnaunm uepes Li xKuacc BeEKTOP-PyHKUHH x (U,V) = (x1 (u,v),... 
»,X"(u,v)), YMOBJIETBOPAIOWMX CeqyIoul4M ycloBnsaM: 1) (x! (u,v) Hempe- 
IBHbI B KBafpate K[O<u,v<1]; 2) x'(u,v) aOcomorHo HenpepbiBHb B 
mice Tonnes (§); 3) npoHsBoqHble X,, Xx» CYMMHpPyeMbI B KBajpate Ha K. 
-Hasopem JON ycTHMOH MoBpepxHocTb p=p(u,v), PEM, ecu B so- 
WJIbHBIX KOOPAHHaTax Mt p(u,v) uMeer UpescTraBlenve x = x (u,v), rye 


Z 3 
(u, v)€L,. Una JonycruMol MopepxuHocTu p (u,v) Tou0*xHM 


eh eh aye (x! (u v); ) au do, 


KR Xk 


ig 


boy 
XyXy 
thee] 
OW, 


je {x,} — pasOvenHvue K Ha MHOPOYrOJIbHUKH x, TaKHe, YTO KarK]lad MOBepx- 
MTh P(x,) NEKUT B OAHOM H3 NOKAMbHbIX KOOPJHHATHbIX OKpecTHOcTeH Nv. . 
), K, F) we 3aBHCHT HH OT pa3sOneHHaA {x,}, HH OT TapaMeTpH3alHu p (B 
macce L3). 

IT. Teopema. J/ycme na Ougddepenyupyemom mxoeoobpasuu IM eaad- 
emu C, 3adana dynkyua F (p,B,), yOosraemeopswwaa ycaoguam I —IV. 
‘ycmb T — npocmoti samkxymoui Konmyp Ha IN. Ecau cyujecmeyem xoms Got 
Ha Oonycmumasn noeepxHocmb c epaHuyeti T, Ora Komopoti (p,K,F) ko- 
2uHO, MO cyluecmeyem OonycmuMaA noBepxXHOCMb Py C epanuyei I, Oawwasn 
yHKyuoHaay (p,K,F) Haumenowee sHaxenue 6 KAACCe Bcex OonyCmumbIx No- 
pxHocmeti c epanuyet VT. 

Ji. Tloka3aTesbcTBO TeOpeMbI OMHpPaeTcCA Ha cylesyIoulve JIeEMMBI. 

Jlemma 1. Cywecmeyrom makue wucaa B>b>0, saeucauue morbKo 
nM, F, gij, «mo @ Kascdoti ocHOBHOIL oKpecmrocmu U 

bF p(x, A) <F (x, A) < BF r(x, A). 

Jiemma 2. Cywecmeyem makoe wucao N>0, saeucauee moavcko om INU, 
> ij, UMNO Kascdolll samKKYyMo KONMYpP % pumanoeoti Oaunol L(y), aeota- 
uti 6 Ar0O0l OCHOBHOLL OKpecmHocmu U, ABademcA epanuyell aencaueti @ U 
onycmumotl nosepxHocmu Py, OAA KOMopolt 

(Pr K, FYSNUL(DE. 

Jlemma 3. JIycmo U — ocuHoexaa okpecmunocmb Cc Koopounamamu x}, ..- 

ft 


aly cS : 

mx (x) = [> xi| *: py —Oonycmumaa nosepxHOCcMbc epanuyetl 1, aeocaett 
i—1 

wape © (x) <1/,, npedcmaeaaiowaa cobott noausdp 6 o6aacmu */4 <P (xX) <*/s- 

lycmb Ge, 1/3<C<?/3,— cessHan KOMNOHeHMAaA MHOICeECMBeA moteK (e<c) 

gadpama K, codepocawaa duKcupoeannyto mouKYy (Uo, Uo) & K. O6o3nauum 
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4ePe3 Ye 6HEWHUU epaHudHolll KOHMYp G,, wepes G,—4acmb K, oepanur 
; (Pr Gy , 

LE CM ee | : fa 
Toeda cywecmeyem maKoe Cy, */3 < lo <*/g, 4Mo 


HYI0 “fc,  nonoswum Q (Cc) = 


T; 
Wo) > ., KiB) 


20e T>0 saeucum auwoe om M, F, gij- ; 
Jlemma 4. Jlycmo py—4acmo Oonycmumoti noeepxHocmu p, coomee| 


cmeymuan npamoyeoaonuky K,C K u yoosaemeopsrwuan yCaoguam NemMb 


4 Ts 
+ —epanuya p,. Ilycme (6 o603sHaveHUAX AEMMOL Oo), t (<r Vig 


, oe ‘ 
To2da MOoHO BAaMeHUMb py NobepxXHOCMorO Pj, AedCaLYeu 6 wape o(x)< 
“ OepaniueHHol mem oe KONMYPOM ~, MAK, 4MO OAA NoAyueHHou us Pp F 


gepxHOCmu Pp (p', K, F)<(p, K, F). 


Jlemma 5. Cywecmsyem muxumusupymouwan nocaedosamenoxnocme p 
= pn(u,v) sadaau F makasn, umo: 


1) uxmeepano upuxae Ya\\(E +G)dudv paeHxomepxo oop 
OAA 6CEX Pn(U,V) (30eCo 6 AOKAABHELX KOopOunamax E = gi; (x) XuXu, G 
Ban ; 

2) epanuunole Kpusole noeepxHocmeti Pn(u,v) paeHomepHO cxoOAmcA 
Kpueot T: po (u,v). 

Jloka3aTeJIbCTBO ONMpaeTca Ha Teopemy KapatTeoqopu 0 KOH(OpMHOM Of 
OpaxkeHuH moBpepxHocteH xKslacca C; ((%), crp. 117—121) u o606meHnHyw Te 
pemy Maxumerua (1°). 

Jliemma 6. J[ua xaodoe0.e¢>>0 u Kantedoe0 n, HadUHAaA C HeKOMOpO. 
N, mootHo nocmpoumb pewemku FOnea (1) Yn, Bn, Cn C 4Uucnom npAmel. 
He 3A6UCALUUM OM N, MaKUe, 4mMo: 

1) omKpoimole npAmoyeoNbHUKU gq pewemoK Un, Bn, Cp npu Kaocdom 
o6pasyrom nokpolmue K, npumom maxkoe, 4mo ecakoe mHOdKecmeo Ouamemf 
Menbiue HeKomopoeo 5 >>O0 azencum 6 OOHOM U3 aNeMeHMOB NOK polmUsn; 

2) Kpueole Ha pr(u,v) (n=N, N+1,...), coomeemcmeyrouue epani 
YAM AHANO2ULHO PACNOAOICEHHOLX NPAMOYCOABHUKOB g, UMEON OAUHOL, MeH 
Wmue &, U CXOOAMCA 6 CmbICne Ppewe K HeKOMOpoti 3AaMKNYMOU Kpueoli. 

Jloka3aTembCTBO OMMpaeTcaA Ha TeOpemy KOMNakTHOCTH TnsbOepta. 

JlemmMa 7. MooeHo samexumb mMUHUMUBUpYIOLYIO nocAaedoeameAoHocn 
ACMMbt 5 Opyeoll, oO03sHa4aemol maKoite 4epe3s Pp == Pn(u,v), OAA KOMOpC 
OINOAHEHO CAeOyroWMee YCACBUe: KAKOB Oot HU OolA npAMOYeoABHUK gq’ CK, st 
HAUL 6 OOHOM US NPAMOY2OALHUKOB Gg AemMbl 6 HA paccmosnHuu, SorvwUle 
6/2, OM epakuYyol q, PuMaHOGO paccmoAHUe om moueK nosepxHOCMU Pp (G 
do epanuyol smoti “oe noeepxHocmu menowe h(s), 20e s—naowade q' 
lim A (¢) = 0: 
o> 0 


Jloka3atesbcTBO NouJlyuaeTcsa NpHMeHeHHeM JIeMMBI 4, a 3aTeM MHOFOKpa’ 
HbIM IIPHMeHeHHeM Nepeompegenennu A. I. Curanopa (°) Bo Bcex OCHOBHBI 
oKpecTHocTax U, cojlep2KallHX MOBepXHOCTH Pp (q). 


Hosocn6upexni § syleKTpoTexHuyeckuli Tloctynuno 
HHCTHTYT CBA3H 16 XI 1956 


UMTHPOBAHHAS JIMTEPATYPA 


PACT. Curasos, JAH, 70,.No 5, 769 (1950). ?2A.T. Curaaos, JAH = 
Ne 4, 617 (1950). 3 A.T. Curaaos, Yen. matem. uayx, 6, B. 2, 16 (1951)... _* Lica 
sari, Am. J. Math., 74, 265 (1952). 5C. Mo rrey, ‘Ann. Math., 40, 807 (1948 
° Il. K. Pamesexui, Pumanopa reometpua u Ten30pabili ananus, 1953. 7-H. Wh 
ney, Ann. Math., 37, 645 (1936). ®L. Tonelli, Annali di Pisa, 2, 89 (1933 
°K. Kapateogopu, Kondopmuoe oro6paxenne, 1934. 1° BE. McShan e, Tran 
Am. Math. Soc., 35, 716 (1933). 31 L.C. Young, Trans. Am. Math. Soc., 64, 317 (1948 
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Horsagn Akagemunu nayx CCCP 
1957. Tom 113, Ne 6 


MATEMATHKA 
YAH YAH XYH 
MIECTBOBAHHE WM EJMHCTBEHHOCTb PEWIEHUA KPAEBbIX 


JAY HEJIMHEAHbIX OBbIKHOBEHHbIX JM®OEPEHIMAJIbHbIX 
YPABHEHHH 


(ITpedcmasaeno axademuxom C. JI. Co6oresuim 21 XI 1956) 


B pa6otax (°, °, 1°) paccmarpuBaucb B OCHOBHOM AByXTOVeYHbIe Kpae- 
) 8aauH HeJHHEHHBIX udPepenwnasbHBIX YypaBHeHHii BTOporo MOpsAsKa, 
peleHHBrx OTHOCHTeJIbHO CTapWHX MPOW3BOHbIX. DyHKIHOHabHbIe Me- 
bI B OJIM3KHX 3ajjayax NPHMeHAHCb B padotax (4, 5). 

. PaccMoTpHM ypaBHenue 


yO) ex, yi’, PLY). (1) 


ByjleM roBopuTb, 4TO ~ yoBseTBOpseT ycuoBHIO JJ, ec OHA oie 
BG: —~wm<x<+oo, —oo<c y< +00 (k= 0,1,2,. »n—I), 
pepbIBHa MO BCeM IlepeMeHHbIM, HElpepbIBHO nudepenumpyema TOU age 
me ue Gy 0 (k= 0, 1, 2,°.. ., #3), Pyin—2) > 0 BG. Ecam 
(kh) > 20 (k=O) 11525445 1? —< 3), Fin—a) > 9, rye S H w— HeKO- 
ble NOCTOAHHBIe€ YHCIa, TO OyeM TOBOPHTb, YTO © YAOBMETBOpAeT ycuo- 


) JIS. 
JIemma 1. JIycmo umeem pewenue y(x) ypaenenus (1), dynKyua © Ko- 
020 yOoeremeopsem ycaoeuto JI° C HALAAbHOLMU OAHHolmu 


y®) (a) a9 ionle= Oals.e Y—1), oy Nh (*) 
paz Henpepeieno Oudrqdepenuupyemyto dynkyuro z(x) na [a, b] makyro, umo 
(x) > © (x, 2 (x), 2’ (x),...,2-)(x)), 2 (a) > yf? (ek =0, 1, 2,...,.n—2) 
an) (a) > yo". 
Toeda umeem mecmo Ougqdepenyuaronoe nepasencmeo 
2°) (x) > y™ (x) na (a, 5] (B= Oslo dt ae) 
JIemMa JloKa3biBaeTca mpH momomM ugei H. B. As6enesa (1) u B. H. Ba6- 


a (7) o qucbtbepeHunambHBIx HepaBencTBax Uanspiruna. V3 sto JemMMbI 


yer: 
Teopema 1. Ecau ypaexenue (1), ede © ydoenemeopsem ycaoeuio JI°, 


in peileHue C€ Kpaeé6dimu YCAOBUAMU 
y® (a) =y (e=0,1,2,...,n—2) 


yi) (6) = y§?, 20e i—odno us weer 0,1,2,...,n—2, mo. pewenue 
ICINBEHHO. 
Teopema 2. ITycmo 9 ydosremeopsem YCAoéuto J's ue Caedyrowemy 
BuO: 
. B awboti mouke G cnpasedauso coomnouenue 

lol < A(x, y, yr... yr) (YO? + BX, YY, +... 9), 


A, B —nenpepvienole Heompuyamesonole 6 stool samknymot o6sacmu G. 
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Toeda dan b—a<in(l + p/S) cyujecmeyem eouncmeennoe pewleHue YF 
Hens (1), yOoeremeopsowee Kpaceolm OanHelm (*) u y—®) (6) = yi"), 

Teopema 2 JloKa3bIBaeTCA C MOMOMbIO OWEHOK MNPOH3SBOAHbIX PelleHH: 
jlemMpr | MeTOqOM aHaJMTHYeCKOrO MpososKeHUA pewienua C. H. Bepxuit 
Ha 10 MapaMerpy. Ta Teopema sABsAeTCA OOOOMeHHeM Teopempl C. H. Be 
wTelHa (*). 

Teopema 3. [ycmo Oaa 9 ebinoansiomca ycaceun JIS u ycarogtue 
meopemol 2, npuwem useecmHot Ose ynKyuu Y, (x), Y2(Xx), yooeremeop. 
wue ypaeHenuro (1), Hauanonolm YcAosUAM (*) U HepaseHcmeam 


ys (x) > y (x) na (a,b] = (R= 0,1,2,...,n — 2). 


Tozda cytwecmeyem eOuncmeenHoe pellenue, yOoeremeopsroujee Kpaee 
ycaosuam (*) u yl (6) = y, ys?(b)< yO <yi"(b), ede b—-a<In(I+y, 
Cymecrsopanue y,(x) H Y2(x) caeqyeT u3 emmbI | mu TeopeMbl 2. 

2. Tenepb MbI pacCMOTpHM KpaeBylo 3ajlauy CHCTeMbI nt uppepeHye 
HbIX YpaBHeHHH BTOporo nopsyKa 


"a= P(t, ue); 
(GC) ==", (bd) = 8, 


rye uw — BeKTOp-(byHKUMA N-MepHoro BeKTOpHOrO upocTpaHcTBa Ep, orpe 
yieHHasd Ha [a, b], u «, 8 — HOBbIe MOCTOAHHbIe BEKTOPHI. 

IIpeqnoomxum, uTo F (t,u,u’) oOmagqaer CBOHCTBaMH: 

a) OHa onpegeneHa BD: agt<8, |lullz,, ee Pe oer Oo; 

6) qua MatTpuunt F, c MOObIMH KOMOHHALHAMM apryMeHTOB BBINOHAE 
yCJIOBHe 


(F,w,)>m\lwle,,. we En 


HW (iad MaTpuHupt Fy, c mOObIMH KOMOHHALHAMH apryMeHTOB HMeeT MeCTO 
OTHOWMeHHe 


| (Fu, @) |< my || 0 lz, + ms || @ IE,» 


rye 1 >m,>0, m>m,>0 u onn nocTrosHHEe; 
B) AA JuOObIX TOoueK u3 D 


F(t, 0, ue, < Ax (tu) |! u' lle, + Bit, uw), 


rye A, 4 B,—HnelpeppiBuble HeOTpHuaTeIbHbIe (pyHKUMOHAIbI B OOOH 3 
KHYTOH OOsactu D. 

IIpexxge Bcero OKa>%KeM OJHY OCHOBHYy!10 JIeMMy. 

JlemMa 2. Jano aunetinoe ypaenenue 


u’=A(thut+ Bi(t)u’. 
Ecau 0an mampuy A(t) u B(t) umetom mecmo coomxHowenua 
(A(#)u,u)>m\lullé,, |(B@)2,u)|<m lolz, + mel ule, 


OAA MOOLX aNemMeHMOB U, V Us E,, ede m>m,>O0, 1>m,>0, mo pe 
Hue OaHHO2O ypaeHeHua, yOoeremeopsioiuee HY nesolM Kpaesolm  OQHHE 
MpPUBUANbHO. 

Teopema 4. Ecau F(t, u,u’') ydoeremeopaem ycaoeuam a) u 6 


cyujecmeyem peweHue ypaenenusn (2) C Kpaesoimu ycaosunmu (3), mo pel 
Hue. COUNCMEBEHHO. 


JlokasareubeTBo cseyyer u3 memMpr 2. 

Teopema 5. Ecau F ydosaemsopsaem ceoticmeam a), 6) u B), mo yp 
nenue (2) umeem eOUHCMBeHHOe pellenue, YOOBAeMGopsOLee KpaeEoim Ye 
usm (3). 

1228 


dns HOKAa3aTeJIbCTBA CYUECTBOBAHHA BBeJeM B ypaBHeHHe (2) yHCOBO! 
aMeTp A culeyIOULuM O6pasom: 


u ay 1 / 

u, =F (t,u,,u), O<A<K1, 4, (a)=z«, u, (b) =8. (4) 
® 

[lepexoqa kK cucTeMe HHTerpaJIbHbIX ypaBHeHHi, nosyyaem unTerpasbHoe 

AaTOPHOe yPpaBHeHHe, SKBHEAJICHTHOe ypaBHeHHIO C Tapametpom (4). 

CHJIy KOMNAKTHOCTH COBOKyMHOCTH peleHul {u, (t)},-,-, BMeCTe C HX 
SAS 

3bIMH TIPOHSBOHBIMH H JIEMMBI 2 K MHTerpasIbHOMy OllepaTopHomy ypaB- 

410 IIPHMeHHMa TeOpema, OOOOLLaloMlad B OaHaXOBOM HpoctTpancTBe oOObIy- 

) TeOpeMy O HeABHBIX (pyHKUHAX (*) B wemOM. *PewleHHe ypapHenus (4) 

omkKaetca 10 A oT O go 1. 

3. PaccmMoTpuM ypaBHenue Bua 


y” = 0 (x, y, y’) + oy. (5 


Teopema 6. IJ/ycmb 6oinoansiomca ycaoeUus: 

1) ¢ onpedenena 6 o6aacmu 2: OS x<1, ly], |v|<,+ co u 6 awboti 
ike us oObsacmu O<x<l, |y|<+o0, |u| <L, nenpepoieno dugde- 
wupyema noy u vu e, = 0; 


12) Oan atbolx mowexk 6 Q |o(x, y, v)|<o,|y|+o./0;/ +(x), ede 
(x) < gm, | ¢ (x, 0, 0) |<m; 


oO; ) 
4 4 4 C2 {m vad +03+1 +1} 
3) 7 FSM organ ee Ly= =e ( } — 20e-~ M1;-&,, 01, 


G3 — NONOHUMENbHbIE NOCMOAHHELE. 
Toeda cytuecmeyem eduncmeeHnoe peweHue, yOobAemBopAIOLUee YCAODBUAM 


y (0)—y(1I)=0, y’(0)—y' (1) =0. 
Jif WoKa3aTebcTBa TeOpeMbI mpeoOpa3syem ypaBHeHHe (5), NpHHuMas 
KaUeCTBE HeEH3BeCTHOH y” —ay =u, B ypaBHeHHe 
1 


u(x) =¢ (x. ( K (x, s) u(s) ds, aa \K (s, s) u (s) ds] (6) 


0 


» K (x, s) —cbyuxuua [puna ypapyenua y’ — ay =u C JjaHHbIMH KpaeBbIMH 
mOBHAMH. Ha ocHoBe npHHuuna Jlepea u WWayyepa (§) oKa3pipaetca 
IECTBOBaHHe pellieHHaA ypaBHeHHa (6) BHYTpH cihepbl c payHycoM m B Mpo- 
yancTBe C (0, 1). EquHcTBeHHOCTb pellenua culegyeT us 9, > I. 


4. Mb Tlouib3yemMcsa culyyaeM paccMOTpeTb ToBefleHHe pelleHHA HesHHeH- 
rO Mapabosmmueckoro ypaBHeHHA THIMAa 

Ute} (etl, Uh): (7) 

WO, 1) =a (1, t) =u (%,.0) = 0: (8) 


A cTpemMsieHHnH ¢ kK OeCKOHeYHOCTH. 
Bo3bMeM OObIKHOBeHHOe AudtepeHHasbHOe ypaBHeHHe 


Wi f (ww), (9) 
w (0) =w(1) =0. (10) 
Ha dyuHKunto f HaslaraeM ycJIOBHa: 
a) f (x, u, v) onpegenena B O6macTH OS XS 
BHO juddepeHuupyema M0 wu, UV HU oO, >— 


STOAHHAA Takad, uTO O<c< 7%; 
6) f, =k+«(x), rae &—nocTosHHasA H a(x) HellpeppiBHa M10 X; 


B) sa eg kale {i+ 3t<1. 


I, jul, |v|<.-++ oo, Henpe- 
Cc, rye C— NOOKUTeIbHAaA 
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Teopema 7. Ecau Ona dynkyuu f(x, u, 0) 60lnoAnNsAIoOmMCcA YCAO 
a), 6), B), mo pewernue ypaeHenua (9) c Kpaeeoimu ycaoeuamu (10) ed 
CM6EHHO. 

Teopema 8. JIycmb ypasnenue (7) npu ycaoeusnx a), 6), B) ume 
pewenue u(x, t), yOoeremeopsowee Kpaeeim ycaoeunm (8). Toeda n 
cmpemnenuu t K O6ecKkoHeuHocmu u(x,t) cxodumca @ cpedHem K pewen; 


w(x) ypaenenun (9) c Kpaeeoimu ycaoeunmu (10). 
Tlocrynuso 
14 XI 1956 
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loxrsaym Akayemun Hayk CCCP 
1957. Tom 113, N 6 


ACT POHOMH #t 


Pr. A. PYP3A AH 


MATHUTHBIE MOJIA B MJIAHETAPHbIX »TYMAHHOCTSX 


(ITpedcmaeaeno axademukom B. A. Ambapuymanom 19 XII 1956) 


/%Ke [aBHO OpilO OOpaljeHO BHMMaHHe Ha OJHY XapakTepHy!o oco6eH- 
b CTPyKTypbl [aHeTapHbIX TYMaHHOCTeH, SaK10UaIOUly!ocA B TOM, 4UTO 
ib YACTO APKOCTH B ABYX MPOTHBOMOJIOMKHbIX YACTAX TYMAHHOCTH MaKCHMavib- 
). XapaktepHo TakxKe, YTO MAKCHMYMbI HaxOsiTCH Ha KOHUAX Malo OcH Ty- 
4ocTH. B HeKOTOpbIX CJly¥aAX 3TH MAKCHMYMBI BbIJeAIOTCA TaK YeTKO H Tak 
O, 4TO COsfaloT BlevaTJleHHe TYMAHHOCTH, pa3feeHHOM NocepeyuHe Ha 
wYacTH, NoYeMy TaKHM TYM@HHOCTAM Mbl H JlanH Ha3BaHHe «pa3, eJIbHbIX» 
«OunonapHbix» (*). B pa6ote (*) Obima BbICKa3aHa MBICAb, YTO B mpo- 
€ oOpa3s0BaHia. TakKHX TyMaHHOCTeH MOI Obl HIpaTb pOb 3/eKTpOMar- 
ple CHJIbI. B JanbHeliuem I. A. [lain mpwBe HeKoTopple coo6paxenua, 
BepXaioutve onyuyenue (%,4). ’ 

3HUMaTeJIbHOe H3y4eHHe HMeIOMerocsd B HaCTOSILee BPeMA MaTepHaa NOKasbl- 
» GTO 3JIeEKTPOMA@rHHTHbIe CHJibl HrpalOT BecbMa CyLJeCTBeHHY!O pOJlb B 
IMHKe IlaHeTapHbIX TYMaHHOCTeH HW YTO pA ocoOeHHOCTeH HX CTPyKTYpbl 
HO OyJeT OODACHHTb, JONYCTHB, YTO B MwaHeTapHbIX TYMaHHOCTAX Cye- 
fOT MarHHTHble Nowa. B HacronmeH 3amMeTKe MbI OCT€AHOBHMCA Ha O6OCHO- 
iM 3TOrO YyTBep2xXJeHHA HA HEKOTOPbIX NpHMepax. 

Ja puc. 1 u 2 mpuBeszeHbl OTOCHHMKH THMMYHbIX MpefcTaBuTeieH Ou- 


IPHbIX WlaHeTapHbIx TyMaHHOcTel: NGC 7026 4 (6esbiMeHHan) 16°10",5— 
4°50’. Tleppax Oblia nouyyeHa HaMH BO BTOpoM qoxyce (fF = 
500 mm) 700-muIHMeTpoBoro MeHHcKoBoro TeJleckona AOacTryMaHcKol 
odusvyeckol OOcepBaTOpHH, a Bropad — SBaHcoM H Tekepeem (°). Tpyd- 
ONYCTUTb, YTO TaKHe ABYXCTOPOHHHe, JOBOJIbHO CHMMeTPHYHO pactiouio*KeH- 
MaKCHMYyMbI APKOCTeH, a CJleqOBaTeJIbHO IIOTHOCTH MaTepHH MOrsiM Obt 
» CJIyYaHHbIM ABJIeHHeM. Ckopee Bcero, Mpousomied BbIOpoc MaTepHH H3 
[ IIPOTHBOMOJIOKHEIX OOMACTeH MOBepXHOCTH saypa (°). 
'HNMUHBIMH OHMOJAPHbIMH TYMAHHOCTAMH ABJIAIOTCA Tak%Ke XOPOWO U3BeEcT- 
TyMaHHoctb NGC 3587 (Cosa), 6058, 3195, 2371-2 ut. 4. B nacronmee 
iq 43 100 naaHeTapHbIX TyMaHHOCTeH, JIA KOTOPbIX MMelOTCA OoJlee JIN 
e XOPOUIHe (POTOCHHMKH, 25 HMeIOT XOPOIO BbIPaKeHHyIO OuvNoApHyto 
KTyPy («iuanku»), a 10 TyMaHHocTeli,B TOM yuce H NGC 6720 (B JIupe), 
> 7293 (B Bogomee), UMeI0T TOBbILeHHY!0 APKOCTb Ha KOHUAaX MaJOli OCH. 
4 IipuOaBuTb kK 3TOMy emle 15 cnupameBHAHbIX NaHeTapHbIX TYMaHHOCcTEeH, 
ble TAKXKE ABJIAIOTCA Pe3YJIbTATOM TOYCUHOTO HCTevYeHHA TasoBOH MaTepHH 
CHTPaJIbHbIX AJep, TO NOJYYHM, YTO HaOmOaemaA OUNOAAPHAaH CTpyKTypa 
leTcaA oOG6mWeH ANA NOMOBMHbI MJlaHeTapHbIX TyMA@HHOCTeH. 
lo CHxX lop He OGHapy2KeHO HM OHO ManeTapHOli TyMaHHOCTH, Y KoTOpoli 
(O «11aN0K» PaBHAJIOCb Obl, CKaKeM, TPeM HJIH omHow. MMenHHo 4eTkKO Bbipa- 
Wad JIBOHUHOCTb TaKHX TYMAHHOCTeH 3acTaPJIAeT CBA38ATb CyILeCTBOBAHHe 
10K» B HUX C JlelicrBHeM MarHHTHOrO NouA. Secb BOSHUKAIOT TPH BO3MOX- » 
u. Ileppait 43 HUX CBA3aHa C BOSMOXKHBIM JeHCTBHeM OOMero MarHHTHOTO 
, TanakTHKH Ha CHbHO HOHH30BaHHY!0 MaTepHi0 TYMAHHOCTH. STO jeH- 
€ MOMKET BbISBaTb OlpeseseHHoe Nepepacmpesesenve MaTepHH TYMaHHOCTH, 
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B pe3yuIbTaTe Vero pacipeseseHve MIOTHOCTH NO pasvIMYHbIM CeEYeHHAM TYM 
HOCTH CTaHeT HeoJ{MHaKOBbIM. [IpuH cMpaBeQIHBOCTH STOM THMOTesbI Cie] 
OKMJaTb OnpefeseHHOli KOppeAWHH MeKAY HallpaBJeHHeM TalaKTHYech 
MarHUTHbIX CMOBbIX JHHU U, HanpuMep, OobUIOM OCH OMMOMAPHbIX Taner 
HbIX TyMaHHocTe, O HanpaBJIeHHM ralakTHYeCKHX MaPHHTHbIX CHJOBBIX JME 
B aHHolt TouKe [amakTHKH MOXKHO CyJUTb, KaK 9TO FACTO eJaeTcA, NO HallpaB 
HMI IVIOCKOCTH NOJApUSallHH cBeTa OH3NexKaulux 3Be3q. B Tex cyyaAx, KO 
3Be3, C H3MepeHHOM MOJIApH3sauwel NOOMH3OCTH HET, HallpaBJIeHHA Mary 
HbIX CHJIOBbIX JIMHHH MOXKHO MPMHATS B MepBOM MpHOJIM2KeHHH MapaJiie/bHbI 
ylOcKocTH 9kBaTopa TanakTHKH. 

YxKe Oersoe paccMOTpeHve MoKasblBaeT, YTO «MaNKM» OMNONAPHBIX ma 
TapHbIX TYMaHHOCTeH OPHeHTHpOBaHbl B OTHOWeHHH 9KBaTOpa IT anaKry 
COBEPLICHHO MPOM3BOJIbHBIM OOpa30M; MapasesbHOe pactiosormKeHHe OOvbIL 
OcH OHMOJApHOH TyMaHHOcTH K 9KBaTopy TamakTHKH BCTpeyaeTCA Tak 
yacTO, Kak MH Mepren,uKyJapHoe, HariaQHbIM MPHMepOM MOXET C/yKUTb Pp} 

la TyMaHHocTeH, cocToslad 


Ta6auna 4 5 YJIeHOB, COCpeOTOUCHHBIX 

CPpaBHHTeIbHO HeOo/bUION OGual 

ayauhOers | I b 0 0, 1OKHOH Momycepbi He6a. Tob 
OAHa TYMAaHHOCTb 3 9TOM rpyll 

HMeeT YeTKO BbIPaKCHHY!0 KOJI 

o6pasHy!o topmy, 6e3 3amMeTH 

15°47" ,4;—si°21" | 290° | —2° | — | 45° yp y3HaKkOB OMMO/IAPHOCTH, OcTal 
15730™ ,2;—-58°59’ | 297 | +1 | 166° | 45 HbIe€ OHNOMAPHI (xXopoumve CHP 
16710,5;—54°50’ | 297 | —4 | 21 | 45 KH 9THX TYM@HHOCTel CM. B (* 
16713" 3.-—51°52' | 300 |—1 | 93 | 45 Cnucok 9THX TyMaHHOcTel pH 
NGC "6153 310 AG 4 33 eH B TaoJ. iE rye Gets NO3SHILMC 


HbIM yrou GombuUx oceH, a 4,—1 

3HIMOHHbIM yrou 9KBaTopa Tané 
THKH. Cneqyer OTMeTHTb, YTO BCe STH TYMAHHOCTH HaXOJATCA OUeHb OK3 
K mlocKocTH T'anaKxTuKu (|b|<4°), re Hapa xXeHHOCTb MarHHTHOYLO NOJA CueN) 
upeqnosaraTb HaH6oubpmeH. Tem He MeHee, conocraBjieHHe 3HaHHH 0 u 
IIpHBeCHHbIX B TaOJIMWe, COBeEpUIeHHO OTPHWaeT Kakyl0-JIHOO posb OOMIE 
MarHuTHoro Moma TanakTHKH B mpollecce PopMHpOBaHHA STHX TyMaHHOCTe 
ecJIM JONYCTHTb, YTO MarHHTHble NOJA B paccMOTpeHHOH OOsacTu TanaKkTH 
MMeIOT peryJIAPHbIM XapakrTep. 

OTOT BbIBOA NOAKpenAetcA HW ApyruMu tbakTaMu, a HMeHHO: 

1. U3 25 Tunw4Hbix OuMOApHbIX TyMaHHOcTei oKonO 10 umeroT ramaKTuUE 
Ky! WHpoTy Oombme + 10°. Ja HekoTopbIX H3 HMX raslaKTHYecKad WHpC 
fae Ooubme + 40° (Hanpumep, qua NGC 3587 b = + 58°, a ana NGC 60 
b= + 47°2). Camo coOol pa3syMeeTcad, 4YTO MarHHTHOe Movie, ecMH HM Cymel 
ByeT Ha TaKUX OOJIbINHX BbICOoTaxX OT nOcKocTH TamakTHKH, He MOKeT OBI 
CTO/Ib SPPEKTHBHBIM, UYTOObI 3aMeTHO BJIMATb Ha JBHXKeCHHA BHYTpH TyMa 
HOCTH. 

2.OKoI0 mocKocTH TasakTHKH CylecTBYIOT KOMbUeoOpasHble TyMaHHOe 
6e3 3AMeTHbIX MAaKCHMyMOB SApKOcTel («iuanmoK»), Hanpumep NGC 15 
(6= + 7°4); 15°47", 451921’ (b= +1% ut Q. 

OHakO HE HCKJIOUHA BO3MOX%KHOCTh BAMAHMA OOMWero MarHHTHOrO M0, 
['anakTHky Ha llaHeTapHble TYMA@HHOCTH, HaxoJAulMeca B nociegqHel ce 
cBoero CyMJeCTBOBaHHA, T. €. CHJIbHO paCWIHpeHHble HU TepemesmMe B MON 
qudpysHyto crayuro (4lepexo,Huble> TyYMaHHOCTH). ITO cpaBeyWIMBO, MO-BHAMN 
My, B OTHOWeHHM TyMaHHOcTH NGC 5189, Oompmiad ocb Koropol napanesb 
akBatopy TamakTuku. Ho Takux cbakTop ele HeMHOrO, a caMu (baKTbI He oO4e 
yOequTebubl. IlostoMy Mbl MOxKeM yTBepXKaTb, YO OO Wee MaArHH 
Hoe nome TanmakTHUKH He HrpaeT cymecTBeEHHOR P 
JW B AYHAMUKe NAaHeTAapHERX TYMAHHOCTER. 

Bropad BO3MOXKHOCTh CBASBIBAeTCA C TEM, YTO IeHTPanbHoe spo-3BeE 
MOXKET MMCTb MarHHTHOe Nose AMNOMbHOO XapakTepa, CHOBbIe JIMHAM KOTOPC 
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K cmanite T. A. I'ypsadsana, cmp. 1232 


Puce. 1 Pue. 2 


Puce. 1. BunonapHas WaaneTapHaa TyMaHHOCTb 
NGC 7026. Penpox. 7X 


Puc. 2. BunonapHast maanetapHad TyMaHHOCTb 
a == 167 10",5, 0 =—. 54°50’. Penpox. 7x 


K cmambe II. IT. Bydxuxosa u B. C. FopwKkoea cmp. 1272 


Puc. 2. Xapaktep paspyuieHHA KPHCTAJIVIOB PHApOcyAbpoasoMHHATa Kavlb- 


i . 750%. @— HCXO/HbIe KPHCTAJWIbI 

Usd IPH BOOTepMHYecKOt OOpaboTKe < x Ue 

3Ca0- Al4Og- 3CaSOq-32H0, 6 —mocae o6pa6otkH mpH 40°, 6 — mocwe oopa 
6orKH npH 80° 


AH, T. 113, Ne 6 


r cryilaTbca B ABYX MPOTHBOMOMOXKHbIX HalpaBJeHHAX Ha MOBepXHOCTH 
(bl. Haxogstiuiica B TYpOyJIeHTHOM JBYXKeHHM HOHM30BaHHbI ra3 Oyler 
JACIPCHEMATHCA COOTBETCTBEHHO MA@arHHTHbIM CHJIOBbIM JIMHUAM. Vinaue 
A, PacipeweeHve MNOTHOCTH MaTepHM JOJWKHO HaXOMWTbCA B COOTBeT- 
1 € PyCTOTOH MarHHTHbIX CHJIOBbIX JIMHHH. B yacTHOCTH, BgMOAPHbIX 06- 
IX, Pe PycroTa MarHUTHbIX CHOBbIX JIMHHH OOMbIUIe, NOKHbI O6pa3s0Bbl- 
“A KOHYCOOOpasHble BbICTYMbl C BePLIMHAMH, OMNMpatoulMucd Ha TMomOCHI 
bl. TaKkad KapTHHa B caMoM Jee HaGmojaerca y HEKOTOPbIX OHMOMAP HbIX 
€TapHbIX TyMaHHocTeH. S[pKOcTb TyMaHHOCTH B HeKOTOpOH TOUKe Mpo- 
HOHAJIbHa KBafpaTy IJIOTHOCTH MaTepHH B 9TOH TouKe. Tlosromy jlaxKe 
AYHTeIbHOe NepepachipeyesieHve MJIOTHOCTH, BbI3BaHHO€ Ma@rHHTHbIM  110- 
MO2KeT NPHBeCTH K 3aMCTHOMY H3MeHeEHHIO B pacpeseseHHH ApKOCTH nO 
HHOCTH. 

TO OODACHEHHE BCTpevaer TPyHOCTH, CBASAHHBIE, aBHbIM OOpasom, C TeM, 
I[pO-3Be3 la HMeeT CBOe OCeBOe BPallleHHe, B CHJIY Yero JOMKHA BpamlaTbea 
© BCH CHCTCMa MArHUTHbIX CHJOBbIX HHH. B sTOM Cayuae TpyAHO TIpey- 
UTb cede OOpasoBaHHe «manok»; CKOpee Hac6opoT, BCe HeoHOpoAuocTH 
MaHHOCTH, OyfyT «CMBITbM, WH TYMaHHOCTb 6yJeT ABAATHCH OMHOPOMHOl 
oH. Kpome toro, kyOvueckuli 3akon (npHOMmKeHHbI) yMeHDueHuA Harips- 
1OCTH AUMONbHOrO MOA C yBeMMYeHHeM paccTOAHUA JlosJRKeH NpHBecTH 
e3BbIYaHHO MaJIbIM 3HAYCHHAM HallpAKeHHOCTH MarHHTHOFO TOJIA B OOACTH 
10K». 

JMHaKO, KaK yKasai B. A. AMOapltyMaH, B HeKOTOpbIX Cay4yanx, Kora 
IMTHaA OCb H OCb BpalleHHA 3Be3qbl OyAYT HMeTh NpHOM3HTeEMDHO 
[aKOBbI€ HallpaBJIeHHA, OOpas0BaHHe YCTOMYHBbIX «UalOK) MOXKeT HMeTb 
oC 

OIee IIPHEMJIEMOM KaxKeTCA TPeTbA BOSMOXHOCTH, 3akIOUAIOWaACA B TOM, 
MarHHTHOe MOJIe MOMKeT YHOCHTbCA BMecTe Cc MaTepHeH, OcBOOo%KeHHOH 
IM-TO OOpa30M OT LleHTPaJIbHOrO sifpa, B pesybTaTe Yero HU OOpasyeTca 
jeTapHax TyMaHHocTb. Cyfx 0 aHHbIM HaOsIOJeHHH, MeXaHH3M OCBOOOX- 
[dq MATePHH TaKOB, UTO IIPHBOAUT K HAaKOMJIeHHIO ra3s0BOH MaTepHH B OOacTH 
OcOB B BHJe «uianok». [locmequne oOpasytor cBoero pojla 6oJIbIIOH CcaMo- 
TeJIbHbIM JHMOJIb, BHYTPH KOTOPOrO BpalllaeTcA CO CBOHM JHMOJIbHbIM TlOJIeM 
‘pasibHad 3Be3y1a. He cilefqyer, OfHaKO, AyMaTb, 4YTO NOA STHX AByX JHMNO- 
pe3KO H30JIMpOBaHbl Apyr or Apyra. BecbMa BepoOxATHO, YTO «MarHuTHad 
OCTb» HelIpepbIBHa BO BCeM IIpocTpaHcTBe — OT «lallOK» JO 3Be3bl, XOTA 
UX OOMACTAX OHA MAKCHMAaJIbHa. C yJlasleHHeM HM pacmpocTpaHeHHem «1lanlok» 
ajipa yansercad W pacmpocTpaHsetcA MarHHTHoe Toe HM MapaJebHO 
IM YMCHbIUaeTCA «MarHHTHad BASKOCTH» cpeybl. J,abHelimee yasenue NpH- 
IT K Oo CHJIbBHOMY YMEHDIIICHHIO Hallpx2KeHHOCTH MArHHTHOrO TOJIA, 
[alk , IIPpHCOeAMHAACh [pyr K JIpyry, MOryT OOpasoBatTb, B YaCTHOCTH, KOJIb- 
jpasHylo TYMaHHOCTb. 

SYIECTBOBaHHe TYPOYJICHTHBIX JBHKeHHM BHYTPH WaheTapHBIX TyMaH- 
eli He BbI3bIBaeT coMHeHuA. IlosToMy WMOHH30BaHHaA MaTepHA «alOK» 
KHA MCIIbITbIBATb, OCOOCHHO Ha HavaJIbHOM 9Talle paciuMpeHHA, MarHHTHoe 
IeHHe, HalpaBJIeHHOe MPOTHBOMOJIOX*KHO ee AByKeHHO. B pesymbTaTe TyMaH- 
‘b JlOMKHA PacIIMPATHCA MO HalpaBseHHIO ee «MarHHTHOM OCH» (MaJOlt OCH) 
‘KOPOCTbIO, HECKOMbKO MeHbINeH, YeEM B HallpaBJIeHHH, NepleHAMKyJIApHOM 
Oli ocH. STuM, 110-BUAMMOMY, CuleyeT OObACHUTb YAJIMHEHHbIe (OPM! MaHe- 
{bIX TYMaHHocTel. 

Ha cytlecrBopaHHe sBJICHHA MarHHTHOrO TOPMOKeHHA B_ MaHeTapHbIX 
[AHHOCTHX YKa3bIBaeT TOT (akT, YTO Kpad TYMAHHOCTeH B HalpaBseHuAx 
MaJloli OCH, KaK paBUJIO, pe3KH, Me2KLy TEM Kak B HallpaBJIeHHH OOJIbILON 
rpaHUllbl TYMaHHOCTH MHOra axke TpyAHO OMpeje/HTb. ; 
Tunore3a BbIHeCeHHA MArHUTHOTO MOA C BLIOPOWeHHOH U3 3Be3, MaTepvert 
1a paccmotpena I. A. IJaiiHom (°) u 9. P. Myctesem (’) B IpHMeHeHHH K 
BLIM H CBePXHOBbIM 3Be3aM. OfHakO CJIeyT YKasaTb, YTO MpOLecchl, 
mime B Hospix u CpepxHoBbix 3Be3ax, HWYero OOLLero He HMeIOT C TIpo- 
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HCXOJAIMMH pH OOpasoBaHHH HM dopMupoBaHHn leiden TYMal 
cTel. 

B sakovenne Bbiparxkaio riyOoKy!0 OarojjapHOCTb upod@. E. K. Xap. 
3a MIpegqocraBeHve CHAMKOB HeKOTOPbIX OHMONAPHbIX TyMaHHOCTell. 


' BwpakancKkaa actpopusuyeckaa oOceppaTopus TlocrynHo 
Axayjemuu Hayk ApmCCP 15 XII 1956 


UMTHPOBAHHAS JIATEPATYPA 


1H, Curtiss, Publ. Lick Obs. 13,0917). . 2.1, A. yi pasa a ny Bonpocams 
MHKH IwlaHeTapHbIxX TyMaHHocTel, Epepau, 1954. %T7. A. Wan H, Tp. 4-ro COBell. HC 
IipOcaM KOCMOrOHHH B MapTe 1955 r., 1956, crp. 523. 47. A. Ulatiu, Actp. xypu., 33, 
(956), © D. Evans, A. Thackeray, Mo Ne, 110,429 (1950). 6 TA. Ila 
Actp. xypH., 33, Ne 2 (1957). 79. P. Mycreab, Acrp. vwypH., 82, Ne 5 (1956). 
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PHUSHKA 
E. fl. BAYJIHH 


B YCTAHOBHBUIEHMCA TEMMEPATYPE MJIOCKOM MJIACTHHDI, 
OBTEKAEMOHM PEArHPYIOWEM TFA3SOBOM CMECbIO 


(Tpedcmasaexo axademukom H. H. Bozoawbosem 13 XII 1956) 


PaccmaTpuBaeTca 3alaua 06 ycraHoBuBielich TemnepaType  msl0cKoli 
STHHbI, OOTeKAeMOH JIaMHHAPHBIM Ta30BbIM TOTOKOM, B KOTOPOM HMeeT 
rO peakKUHA Tuma X,—>2X. McKomasa Temnepatypa Oyyer onpeyenatecsn 
eM PelleHHA CHCTeMbI ypaBHeHHH orpanHunoro csiog. TlomHas cucrema: 
3HEHHH NOrpaHHyHOorO CJIOA B pacCMaTpHBaeMOM cCvIyyae MOKeT OBIT, 
icaHa B BHJe: 

3HeEHHe Auppy3uuH JIA HCXOAHOTO MIpOykKTa peakiHn 


SR ear ez 
6 (1 ck, + Us 5) Sex oD =) eZ; (la); 
3HEHHE HelipepbIBHOCTH 
O (pty) 0 (pus) ae 16) 
OX as OX, = 0; ( b 
3HEHHE COXPaHeHHA KOJINUeCTBa JIBH*KCHHA 
Ou, Ou, — 0 ( Ou; ) P | 
a (uy Ox, stall =) = Gan \"! Ox, )’ (1B) 
3HEHHe COXpaHeHHA SHEPrHH 
0 (c 8) d (c,8) a oT Oily dcy 
po p ee aha s : 
p (u, Ox, <P Us AX ) ro OXe (0 OX sis Uy OXe “ gpD OX, ) ? ey 
p= RoT, (le), 
2 
fe Ca 
De pa eet (2) 
D P 


MJIOTHOCTh cMecu; 7’ -— TemMepaTypa CMeCH; Uy, U2 — COCTABJAIOULHe CKO- 
WM MOTOKa B TOrpaHHu¥HOM cvl0e; Cy =p, /9 — KOHWeHTpaluA UCXO{HOrO 
KTa peak (9; —MJIOTHOCTb KOMIIOHeHTA X,)} Cy, — KOHWeHTpalua 
(YKTOB Pe@KUMM WIM, CH B MOTOKe MPHCyTCTByeT HHepTHAaA COCTABJIAIO-. 
C3, —CYMMa KOHUeHTpalHii MpOAyKTOB peakUHH H HHePTHOH COCTaBJAIO~ 
(TaKoli TIpvemM, HalpHMep, MO2KHO HPHMEHHTb, ECAH MOJICKYMAPHBIN Bec: 
YKTOB Peak He CHJIbHO OTMMYAeTCA OT MOMEKYJAPHOTO BeCa unePTHOHAs 
joHenta (5)); D—xoadppunmnent Auppysnu KOMNOHeHTA X34 — Koap-- 
feHT BASKOCTH; h— KoOsppHIHeHT TermoNpoBoAHocTH; pZ, — CKOPecTh, 
HH; g—TenJOBOK BbIXO] ce €p— TeMJIOCMKOCTh CMeCH IPH, 
OAHHOM J[aBJIEHHH; p — j\aBJIeHHe CMECH. . 

CH are mpeqnouowKenne, TO I A een elke 
Cpt /h, ucppy3HOHHOe YHCIO IIpangataa Pry =%/pD 4 T f 


M Cp He 3aBHCAT OT TeMMlepaTyPbl; YPaBHeHWe COXpaHeHuA SHEPIHy. CP); 
qr 1235, 


mpeoOpasyeTcA K BHALY 


Pees 
00 ly AO 00 Pr—1 0 0 uy 
(us Ox, a ue OX» ) on Pr OXe (1 OX2 ) ri Pr OXo E OXe ( 2e 


ib Hf Jee q oO Oc, ‘ 
tee eae are 1a) 


‘PaccmaTpHBaerca OOM Cyuali OTHOCHTeMbHO BeMUMHI YnCceN IIpangt 
Pr 1, Pr; #1 u Pr-Pr,. [ia 3aBucuMocTH BA3KOCTH OT TeMIepaTy 
BOCHOIb3YEMCA JIMHEHHbIM 3aKOHOM (?) 


KY T 
| | Sian oF, ? 
Pe Yo, Ty) -— MOCTOAHHbIe BeJIMUHHI. 

Kak nokasammu Uenmen u Py6esuu (?), HeTOUHOCTh JIMHeHHOrO pH 
KCHHA 3aBHCHMOCTH BH3KOCTH OT TeMMepaTypbl MO*KeT OITb HeCKOI 
‘McuipaBsleHa Osarofapa oTIMUMIO YNCNa IIpaHyATAA OT eAMHHILbI. 

PaccMoTpHM; cylyyal reTeporeHHOH peakUMu, HAyuleh B Audpy3sHoH 


-o6macTu. Tora B ypaBHeHuu juddysun (la) ueH pZ, BbIMagqaeT, a ypak 
HH COXPaHeHHA QHeEprHu MMeeT BHA 


@ 60 dO Eo oe Pr—1 0 a (4 \| 
aCe Ox 1 Us OX ) aie od OX2 (7 OX2 ) a Pr OX E OXxe | 2c y q 
2 
: fs ats 
rye j= + = ea 
*C mMoMonibio nogeTaHoBKuH Jjopoquuupina (1), KoTOpad 3aKksHOUaeTC 
BBeCHHH BMECTO KOOPAHHATHI X, BeMUHHBI yy: 
xy 
Pod 
= —- X1; 
a \ Po 4 
0 
‘@ BM@CTO KOOPAHHATb! X%, — BEJIMYHHbI Yo! 


x X2 
eae e d p \ To 
= \ —dx,= ——\ = dx 
Ye Go" pe Jensen 
0 


‘ypaBHenua cucrempr (1) HM. ypaBHeHue coxpaHeHua 92HepruH B cbopme 
MIPHHUMAIOT BHI: 


(] Oc; = Oc, 7c, 
U Uv Dy) — 
1 OY, ahs 2 OY 0 ay? ? | 
Ov, OU, 
OY; OYs 
Ov; Ov; 070, 
Oj oy ae Us OY2 — 0 ay? ’ 


: T ; 
TAG: Vy = iy; 0; = 0 ig Po 92 , 


3 T erred Do, Yo = No / \) — MOCTOAHHEIE. 
Bpejem “pyHKuHIO ToKa . Torya, momoKHB Ups he Ug= — - 
Yo 


YAOBJCTBOPHM YPaBHeHHIO HerpepHIBHOcTH (86). 
Cuctemy (8) 6yqem pemarh mpu CIEAYIOMMX KPaeBbIX YCJIOBNAX: 


mpu yo =0, v; =v, = 0 0.5) =—4 (pp 5), c=; 


TIPH Yo= oO, 0, = Ug T= fhe CSC (« — 6. fel 7 eae an oo ; 
; Pp, 
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ellleHHe CHCTeMbI HuleM B BHe 


= Vr Hot (t), 9=8(%), =e, (2), (11) 
t= 1/5 Yo V Ue / Yo) YoY: 
Togctapnaa (11) B cucremy (8), nomyuum: 
ée.t- Prfe, = 0: | Away 
PPT ie=0; (13) 
6” + Pr fo’ = (1 —Pr) ~ ra et, (14) 


8c, 
ITpHX o6o03Hayaer MIIPOH3BOJHY!O TIO Tt. 


PemeHHe ypaBHenna (13) XOpollo HsBecTHO (*). Dynknus f ecrb byHknue 
3Hyca. 

Peuienne (12) merko HaxoquTCa AByMA KBajlpaTypaMH, H Mpopusb KOH- 
rpalluu OnpeseiseTcA BbIpaxeHHem 


cs = Oe (Pa If | (rn? ae. (15) 


Pemenne ypaBHeHua (14) Oygqem uckaTb B Be CyMMbI OOLIero pelleHus: 
OposqHOrTO ypaBHeHHusA 


M" + PrfM’=0 (16) 
KPaeBLIX YCJIOBHAX: 
- Hi q Pr (de 
mpH t=O M Sates piles 
(17) 


pH t=oco M=0 
acTHoro pemenusa NV (t) HeowHOpo_HOorO ypaBHeHHsA 


N’ + PrfN’ = (1 — Pr) 3 = (t) (18) 


| KpaeBbIX YCJIOBHAX: 


npu t=0 N’ = 0, 


IIpH t= co N = 60. : (19) 
Mckomoe pellieHve ypaBHenua (16) umeer Buy 
: . ies dt 
pdt hacep hE a | ante aA Mad tee 20 
aa aes es ey ror’ > 


de, \ ON 
( ie ie are yout a7 FR. j 
SP de 


0 
UactHoe peulenue HeofHopogquoro ypaBHeHua (18) HaxoquTed MeTOJOM 
Hal MOCTOAHHbIX H HMeeT Buy (*) 


Tv 


N() = Tob B+ Png \(y MOS Seales (21) 


YuutTsipas, uTO o6ulee pewenue ypasnenua (14) 8 = M(t) +N(s) # 
»6=T+ui/2c,, Sytem UMeTb CJeffyollee BbIPaKeHHe JVs popula 
(mepaTyp: 


pe Ue 19, 
LE hie pe Pri gt a 


- Oy te 5 (f")PT de 
Kee) a mate 22 
si Cp Pry Pp ca) yPr i ( ) 
POE fee tds ; 
0 


4237 


Tye 


ic co v ry -P f 
a(t, Pr) = Cyt Vy ga F) dee. ( 
T 0 
V3 BRIpaKeHHA (22) npu t=O nomnyanm ucKomylo (opMyJly ANA ye 
HOBHBINeHCA TeMMepaTypbl MJIOCKOH MlacTHAKH: 


12, Fyeq Pr b(Pri) . 
Po = Tae, ea ee Pry 6(Pr) ’ 


rye 


{— C -e Wy FT d° 12 ‘ 
a(Pr) =* ln V(r) P Cat 2) dt dt; ( 
ry 0 
We Br 
b (Pr) gee | ( 
Rye ae 
0 
” Pr, 
(Py=e— ( 


Gy Sar 
0 


Stu :byHKUHH C XOpoOlielt CTereHbIO TOUHOCTH MOryT ObITb MpefcTaBuje 
BbIPaxKeHHAMHU (3) 
if, 1/5 1/5 
a(Pr)=1—Pr®, 6(Pr)=oPr*, 6(Pr,) =aPri’, ( 
rye «—nocTtosHHaa Baasnyca. : 
Toycrapasa (28) B (24), okoH¥aTebHO OyeM HMeTB: 


Te 1 qc, Pr ‘Is 
THs Fe prt + 2 (54) ( 
Dp Dp 
YH B 6e3pasMepHOM Bue 
Ie 1h y—i1 9 Pr v7ls 
oes geet 7 ePr 
7 : M? Pris + W() é ( 


rye M— uncno Maxa; W = gcyo/CpT oo — YMCNO, PaBHOe OTHOMEHHIO NOU 
‘XHMMUeCKOH 9HeEPrHH H° TeNMOBOH SHEprHH NMOTOKa BasIM OT MwacTH 
‘Y — OTHOLUeHHe TeNNOeMKOCTeH MPH MOCTOAHHOM JlaBJIeHHH WM pH MocToO 
‘HOM OObeme. 

B nacTosuleH paOore IyTeM TOUHOTO pellieHHA CHCTeMbI Auddepenuna 
‘HBIX ypaBHeHHH MorpaHu4yHoro CNOA pearHpylouluxX Ta30BbiX CcMeceli c He 
MeHHbIMM (PH3H4eCKMMH CBOHCTBAMH Tosyyena (opMysa JIA ycTaHOBHBIIe 
‘TeMiepaTypbl WIOCKOH MacTHHbl, MpHMeHHMax pu OombuIMx cKOpoc 
WJIM KOPa TeMMOTa TpPeHHA CpaBHHMa MO BeNMYHHE C TeNOTOH, BbI-eIAe! 
mpH XMMHUeCKOH peakunu. B cayuae Madplx yncen Maxa v3 BbIpakennd ( 
‘caeqyeT pesyptat JI. A. ®panx-Kameneuxoro u H. A. By6ena (*, Se 
JIYYeHHBIN H3 OOMMX coobpaxenuli GamaHca NOTOKOB Tella Ha MOBepxHOt 

Kpome Toro Halifenbl Npopusu KOHWeHTpaluli M Temnepatyp qua rere 
YeHHOH peakIlHH, HAyuel B Audpysvounol OOnacTu. 
OrmeTuM, 4TO B paOoTe He YUHTHIBaNOCch BAMAHMe sppeKta TepMos 

y3HH. 


Mockosckuit rocyfapcrBeHHbii yHuBepcuTer Ilocrynuno 
um. M. B. JIlomonocosa 9 XII 1956 


IMTHPOBAHHAS JIUTEPATYPA 


7 Sey kewcevem J6b NG ene ein b, B. H. Pose, Teoperuyeckas rugpomexali 
2,(1948.. ? D. B. Chapman, .M: Wo Ravbiestepousdes Aer, Sci., 16, 9°@a 
$Y. Wauxtuur, Teopxa norpanwynoro cmos, 1956. * T. A. ® panx-Kameu 


Ku u, Jlubbysua u Tenonepezayua B xuMMUecKoli kuHeTHKe, 1947. ° H. A. By 6en, G6 
pador mo (usnuecko xumun, 1947, crp. 148. 
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PH3SHKA 


tO. M. BOJIOKOBHHCKHH 


‘YHHEJIBHbIA IJDPEKT B CYJIB®UTHbIX ~ BHINPAMUTEJIAX 
(Ipedcmaeaeno akademuxom A. ©. Hodde 19 XII 1956) 


Opi TyHHeAbHOrO sdpexta (4) Wo cux Nop He nomyauna aKcmepu- 
aJIbBHOTO NOATBeEPKAeHUA. DITO oOTYACTH OOBACHAeTCA Tem, 4TO paboTa 
THBIX TEXHHYCCKUX BbITIPAMUTeJIeH, KAK TO: CeJICHOBBIX, KYIPOKCHDbIX, rep- 
(€BbIX WH KPCMHHEBbIX, OCHOBaHa Ha J\pyrux Mpoleccax.- Apnenus, npo- 
AAHe B CYJIbPUAHbIX BbINpAMHTeIAX (°°) vw CBASaHHbIe C Npeosomennem 
TPpOHAMH TOHKOrO MHOTeHIMabHOrOo Oapbepa B ApH3IeEKTPOAHOM  cuioe, 
(CTABJIAIOT HHTepec AIH MpOBepKH TeOpHH TyHHesbHOrO 92pbeKTa. 
JCHOBHbIe MOJOXHKeHHA UH BbIBOJbI TEOPHU TYHHEbHOrO adekta, KOTOpBIe 
MM WI HHO CTeleHH JOCTYNHbI SKCIePpHMeHTaMbHOH TMpOBepKe, TaKOBBI: 
. Kontakt npegctaBaset coOol 3a30p TomlHHOl mpumMepHo 1077 cm. 3a30p 
eT ObITb HOO T1ycT, MHOO 3aMOIHeH AuasMeKTpHYecKol cpegol. BBuyy na- 
if 3a30Pa BO3HHKaeT MOTeHWMaJIbHbIN Oapbep, TOJMMHHa KOTOpOrO paBHa 
[HHe 3a30pa, a Bbicora —0,5 + 4 9p. 

. ToK slerue HeT H3 MeTada B J{bIPOUHbIIL MOJYMPOBOAHHK, YeM B OOpatT- 
HallpaBJieHHH. 

. BrmipsmMimeHve yObiBaéT C YBeNMYeHHeEM TOJIUIHHbI Oapbepa; ToscrTpie 
ePbI HeNpO3spauHbl JIA IJICKTPOHOB. 

.. BbimipamMseHHe yOblBaeT C yBeJIHYeHHeM KOHUeCHTpalluu HOCHTeseH TOKa 
\JIVIPOBOAHHKe. 

.. COMPOTHBJIeHHe KOHTAKTAa JIBYX MeTaJIOB pH HaJIMYHH 3a30pa OJKHO 
[AUTEJIbBHO OTMUATbCA JIA PaSHbIX HalpaBsIeHHH TOKa, NpH4yeM 3aBHcH- 
~ TOKA J OT Hallps»%KeHHA Ha KOHTaKTe V onpeyersetca cbopmysoli ("): 


[= aV + BV?, (1) 


a u B — NOCTOAHHbIe. OTa %Ke 3aBHCHMOCTb TOKAa OT HallpsAKeHMA AOVKHA 
rb MECTO B CJIy4ae KOMTAKTa MeTaJJIa H NOJYUPpOBOAHUKa C XOpouleH Mpo- 
[MOCTbIO (°). 
}. C MOBbIMeHHeEM TeMMepaTypbl BbINpAMJeHHe YMeHbillaeTCH HW, HaKOHeL, 
1eT 3HaK. 
TpegmonaraeTca, 4YTO MpHOXKeHHOe HalpAXKeHHE MEHbINe BHICOTHI MOTeH- 
IbHOTO Oapbepa, Have BbIBOAbl TeEOPHM MepecTaioT ObITb CpaBeWIMBbIMM. 
IpjeHuA, KOTOPble OyAyT ONMCAaHb! HMKEe, NPOMCXOMAT MPH KOHTAKTE aJIOMH- 
3011 (MIM MarHMeBOH) MacTHHKH C TaOJeTKOH OMHOBaNeHTHOW CepHHcTOH 
i. TomuHa TaOseTKH cocTaBsAa 3 4 MM, a IOUab 0-5 CM. y 
Juctad OHOBaNeHTHad CepHucTad Mefb P Cu,S uMesa Culeqyloulve CBOHCTBA: 
pec 5,52 r/cm’, a pacCUHTaHHbIli M3 PeHTeHOCTPyKTYPHbIx NETEISE — 
r/em3, yl. CONpoTHBseHHe pH KOMHATHOM TemMMepatype 2,0-10°% om-cm u 
onuHad Xouna +1,3-10°22 CGSE. 3uaxn nocrosHHol Xoua U TepMo-3/AC 
BETCTBYIOT [bIPOUHOL 9eKTPONpOBOAHOCTH Cu.S. Monnas seKTponpoBos- 
‘b IIpH Temnepatypax Huxe 200° oTcyTcTByeT. V3 ae ame IyTeM pac- 
- MOIyYeHbI 3HaYeHHA KOHWeHTpalMn 1 = 5-10? cm? uw nO,BMxKHOCTH 
-5 cM?/B-CeK JIbIpOK. ; 
Tpu copmopke BbIIpaMuTensA TaOseTKa «CBAaPMBacTCAy C aJIOMHHHCBOH 
STHHKOM, IpHyeM aJOMHHUH MomaaeT B MPHoeKTPOMHIM COU cymbpu sa, 
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rye ero IIpHcyTCTBHe OOHapyKUBaeTCA CHEKTPAJIbHbIM aHaJIM30M. B cBsa3H Cs 
CONpoTHBIeHHe cCysbPHa, KOTOPOe CHJIbHO 3aBHCHT OT HefOCTaTKa MeTa, 
yecKHX HOHOB (® °), OJOKHO YBeJIMYHTBCA, a KOHIWEHTPpallMA HOCHTeJIeH YM 
wutTpced. M3menenve CBOMCTB cyJbiuya MpenATCTByeT MpoBeyeHHiO TOY 
KOJIMYECTBEHHBIX PaCYeTOB; MOXKHO CAesaTb TOJIbKO KAYeECTBEHHOE CONOCTABIIE 
9KCICPHMCHTAJIbHBIX pe3yJIbTaTOB C MpeCKasaHHAMH TeOPHH TYHHEJIBI 
adpexkra. 

TIpoueccpl, mpoucxoyame B CyJIbUAHOM 9SJIEMeHTe, CYLLeCTBEHHO 3% 
CAT OT MOaBaemoro Ha Hero Hallpsx%KeHuA. Ecmu nocequee NpeBocxogut 0, 
TO IIPHSIeKTPOAHbIM COM HaCbillaeTCA aJK 
HHeM (HIM MarHHeM), H, BEPOATHO, IIpOABIIA 
CA YCIOBHA JIA IICKTPOHHO-AbIPOUHOrO Te 
xoma. J\MHamuueckHe XapaKTepHCTHKH Halic 
HaloT XapaKTepHCTHKH PyrHX TeXHHYeC 
BbIIPpAMMTeseH, HalpHMep cewleHOBbIX. EmK« 
BbIIIPAMHTeJIA, KOra K HEMY IIPHJIOKeHO 3a 
parolee HanpsxxeHve B 6 B, paBHa 0,04 
Ec UpHHATb JMdIeEKTpHYeCKy!O TIPOHH 
MOCTb CJIOA, HMeIOWLerO NOBbILIeHHOe COMPO 
jleHHe, paBHow 10, To ero TOJMMHa COCTABs. 
mpumepxHo 10°° cM. 

IIpH yMeHbIeHHH Hallps2xKeHHaA HuxKe 0 
aJHOMHHHH, HaxOJAMMHcA B NpHoaJIeKTpoy 
coe B HeyCTOMYHBOM COCTOAHHH, MO-BUUMO 
yacTHYHO QudpyHyupyerT B TOMMMHY TadwJel 
a UaCTHUHO BbIJeAeTCA B BUe MeTaJIIM4eC 
3epeH HM JCHAPHTOB, KOTOPbIe MpOHMKald: 
cyibpuy Ha riyOHHY B HECKOJIbKO COT aul 
pem. V3mMeHeHve cocTaBa MpHoeKTpogH 
ss ci COA IPH H3MeHeHHM HallpsxKeHHA TOJTE 

*KaeTCH M3MePpeHHeM COMPOTHBJIEHHA BBIE 
MUTeJIA B 3€BHCHMOCTH OT BpemeHH. Ilocie yMeHbUIeHHA HallpsxKeHHA COMpOl 
JleHve B TeYeHHe HECKOJIbKUX MHMHYT MafaeT, a 3aTeM JOCTHTaeT PaBHOBeCE 
3HaveHHA; pH yBeMYeHHH HallpxAxXeHHA CONpoTHBeHHe pacTeT. Korja_ 
ipsxkenve HwxKe 0,5 B, NMpHaTeKTPOAHbIH cnOH cymbcduya uMeeT JocTaTO 
XOPOLIY1!O IPOBOAHMOCTH HU OTAeMAeCTCA OT aJIOMHHHA TOHKOM OKCHAHOH Men 
TomMHHOH 20—30 A. CneqoBaTesbHO, BOSHHKaIOT YCJIOBHA, paccCMaTpMBael 
TeopHeH TyHHesbHOrO addekta. Huxe JaeTcA comocTaBsIeHHe SKCHepMMeHTaA 
HbIX Pe€3yJIbTaTOB C OTMCYCHHBIMH BbILWe MOJO%KCHHAMH TeOPHH. 

1. Ha puc. | noKka3aHa AWHaMHYeCKaA BOJIbT-aMMepHad XapakTepHcT: 
BbINIPAMHTeJIA C AJIIOMHHHEBbIM SJIEKTPOJOM IIpH TemnepaType 22°, cH 
C 9KpaHa 9JeKTPOHHO-syyeBoro OcUMNorpaha. OppekTHBHOe HalpsA*KeHHe: 
BbINPpAMHTevIe Oblwio 0,4 B, Yepes Hero We TOK J5gg = 0,2 a. Koopyunari 
OCH MpoBeeHbl Ha OCHOBe NpHOMMxKeHHOrO pacueTa. CrpeKaMH yKa3aHO 
npaBsenwe H3MeHeHHA TOKa. [loo *KUTeIbHDIM 3HaYeHHeM HallpsxKeHuA C 
TaeTCHA, KOra MOC MpHJIO*KeH K Cy busy, a TOKa,— Kora OH eT U3 CyJB 
Qa B alioMHHHhH. Ilerneo6pa3sHaa opMa XapaKTepHCTHKH MOKa3bIBaeT, YTO EM 
CTHbIi TOK BeMK. EMKOCTb BbITIpAMHTeJIA, paCCUMTAHHAA HCXOAA 3 JMHaMy 
CKHX BOJIbT-aMMepHbIX XaPaKTePHCTHK, CHATHIX IPM Pa3HbIX HallpAxKeHH 
He 3aBHCHT OT HallpA2KeHHA B MHTepBase OT 0 Jo 0,4 BH paBHa NpuMepHo 0,00. 
IIpu Tex 2ke Hanpsi2KeHHAX EMKOCTb, H3MePeHHad Ha MOCTHKe MepemeHnHoro TK 
mpu yactote 50 ru, pasua 0,007 d. Takas BemwuHMHa eEMKOCTH NOMyUNTCA et 
Npe€ANOMOHKAUTb, YTO TOMUMHA OKCHAHOPO COA paBHa 20 A, ero AusMeKTpHYeC! 
mpouuuaemoctb 10, a noBpepxuHoctb cos 2000 cm” Ha eAMHULY N0nLayM BbIIT 
MHTCIbHOM WaHOL. Bowbiiad BeMYMHa MOBEPXHOCTH COA He BbISbIBAeT YI 
JIGHHA, CCIM yYeCTb, YTO NOBEPXHOCTh JeHAPHTOB MOXKeT ObITh BeHKa. 

IIpuHuMax, TO NOTeHIMaNbHbI Oappep umeer (bopmy tTpeyroubHH 
C BBICOTOH, paBHoH 0,7 9B, MOXKHO COrlacOBaTb BbIYMCJIEHHbIe Ha OCHOBe Mp 
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az 


JIOXKCHHA O CYMECTBOBAHHH TYHHEJIBHOTO apekta MH H3MepeHHble 3HaveHHA 


Ka. 


2. Tok merge Npoxog_UT u3 anIOMHHNA umM MarHUA B cymbpuy. 


3. TyHHesbubiit spekT nposBAAeTCA 
JIbKO B TOM CJly¥ae, Kora uMeIoTCA 
HKHe H301Mpyroulne con. Hampumep, 
JH aJOMHHHH 9eKTPOJHTHYeCKH 
KPbITb YCTOHYHBEIM OKCHJHBIM CI0eM 
JMMHHOK WpuMepHo 5-107° cm, To ToK 
Pye MpOXOAUT H3 Cy bua B aJioMH- 
i. Ha pune. 26 npegcrapnena 3aBucH- 
Tb BbINIPAMJICHHOPO TOKa OT HalIps- 
SHUA JIA STOrO cuyuad. BuyHo, uTo 
PakTepHcTHKa OTIHYaeTCH OT Tol, 
TOpand HMeeTCA IPH HasHYHH TOHKOrO 
Oa” (cM. puc. 2a). Brmpsammenue B 
yuae TOJICTOrO COA CBA3aHOC MoMa- 
HHeM aJIIOMHHHA B cyubibuy. Ecan 
Oro He IIPOMCXOHT, TO BOJIbT-amlep- 
if XAPAKTEPHCTHKa CHMMeTPHYHA OT- 
CHTEJIbHO HyJIEBOrO 3HaveHHA Halps- 
SHHA, UTO HMeeT MeCTO JIA HHOOUSA, 
KPbITOO TOJICTbIM OKCH]HbIM CJIOeM. 

4. Ec HClOmb30BaTb BMECTO alli0- 
[HHA TaHTaJl, IOBeEPpXHOCTb KOTOporo 
JENBAPHTeJIbHO OUHILeHAa OT OKHCJIOB 
3arpxASHeHHH, TO MeTammMYeCKHe HO- 
I He NoMmaawr B cynbpuy. IIpu He- 
IOTHOM COINPOTHBJICHHH MeKAy CyJIb- 
4JIOM B TaHTaJIOM OOpasyeTca 3a30p, 


a 
oO HB °5 G 

a 

4p 10 

40 05 NS. 
N 200° 

0 0 

0 05 10150 0 Of 0203 06 O56 
oe ees 


Puce. 2 


ILA HOK, 


BepOATHO, .B HeCKOJIbKO 


IrcTpeM. SaBHCHMOCTb TOKa OT HalIpAKeHHA, B OOMLEM, NOYHHAeTCA ypaB~ 
sHHIO (1), IpHyem oTHOMeHHe 6/x npumepHoO B 100 pa3 MeHbUe, ¥eM B Cy4ae 


Puce. 3 


AJIOMHHHA, KOrga MocsweqHuH, Mepexoqa B cyubpuy, 
cCMocoOcTByeT YMCHbINeCHHIO KOHUeHTpallHu bIpOK. Cue- 
JOBATeIbHO, C YBeJIMYeHHeM KOHUeHTpallHH HocHTeveli 
BbINpAMJeHHe yMeHbiuaeTcA. Tak Kak TOJIMIHHa WyCTO- 
rO 3a30pa M€HAeTCH OT OMbITa K OMbITY, TO MeHHeTCH H 
BelMuHHa TOKa. B 9KcMepHMeHTaX C TaHTAaJIOBbIMH 3JIeK- 
TpoJaMH OHA H3MeHAacb B 2—3 pasa pH TeX Ke 3Ha- 
YeHHAX Hallps2KeHHA. 

5. Ha puc. 2a mpeqcrapien Bpimnpamsenupl Jy ui 
sPeKTHBHBI J4pq TOKH CyJIb(UAHOTO SJIeMeHTa C aJIHO~ 
MMHHEBbIM 3JIEKTPOJOM B 3aBHCHMOCTH OT 3SqpeKTHBHOrO’ 
HallpsxKeHUA TIpH Temnepatype 22°. IIpumepHo TaKoli 
2Ke BH MMeIOT XaPaKTepHCTHKH B CyYae MarHveBoro 
QJIEKTpOfa, YTO OblIO H3BeECTHO paHee, XOTA Npupoga 
ABJICHHA He Oblia BbIncHeHa (°"). BpimpaAMJieHHbI TOK 
IPH HallpsA*KeHHAX oO 0,4 B BOspacTaeT B 3aBHCHMOCTH 
OT Hallps2KeHHA 110 KBalpaTHuHomy, a 9(peKTHBHDIH 
TOK — 10 swHHelHOMy 3aKony. IIpH HanpsKeHHAX BbILMe 
0,5 B BbINpAMJeHHe MMeeT [pyro 3HaK H CBA3SaHO C 
HHbIMH TipoleccaMH. 

6. Ha puc. 2 6 mpescTaBJieHa 3aBHCHMOCTb BBIIIPsAM- 
JIGHHOrO TOKa OT HalpAx*KeHHA IPH pa3sIMYHbIX Temllepa- 


pax Ja 9ueMeHTa C MarHHeBbIM SJIEKTPOAOM. C mMopblillieHveM TemlepaTypbl 
(e} 

ImpaAMseHHe yObIBaeT, a pH TemiepaType BBILIEe 200° MeHHeT 3HaK. QJIeEMeHT 

AJIIOMUHMeBbIM QJICEKTPOJOM MeHAeT HallpaBseHHe BbINpPAMJeHHA Ip TeMITepa- 
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Type HecKoubKO Bpllue 100°. B cayyae TaHTaOBOoro SJIeKTPOa BbINIPAMJIeH 
MeHAeT 3HaK IIpH Temmlepatype oKoso 60°. 

IIpeqcrapiseT .uHTepec JMHAaMHYeCKad BOJIbT-aMNepHaAd XapakTepucTH 
BbIIIPAMHTeIA. .C TAHTAaJIOBbIM 9SJICKTPOJOM, TIPeABaPHTeMbHO SIeKTPOJHTH 
CK TOKPBITDIM OKCHJHBIM CJIOeM, PHC. 3. XapakTepHcTHKa CHATAa C 9Kpa 
ocuHsaorpaha pu ‘sddpeKkTHBHOM HallpsAxKeHHH Ha BLIIpAMuTese 0,6 B U Te 
tiepatype 22°. Korga K TaHTaIOBOMy SJIEKTpOY IPHJOKeHO NOJOMKUTEIBH 
HallpsxKeHHe, TOK BOspacTaeT 0 CTyMeHYaTOH KpHBOH M TWaBHO yObIBaé 
IIpupoya Takoro MoBeJeHuA BOJIbT-aMNepHOH XapaKTepHCTHKU He BbIACHEE 
Tloqo6ubie ABJICHHA MOryT ObITbh BbISBaHbI S9JIEKTPOHAMH, TIpOXOJAWWMMU H 
NOTCHUMAIbHBIM OapbepoOM, KaK 9TO MpesmomoxeHo Motrom u Cmutom (* 
3aBHCHMOCTb HaHOoslee OTYCTIMBO BbIpPaxKeHa pH OOOMX HallpaBJIeHHAX TO! 
B culydae TaHTaOBoro asIeKTpoya. B cBA3H °C STHM HHTepeCHO OTMETHTb, 4 
NOOOHBIe ABIICHHA HaOMOaIHCch Ip H3yYeHHH 9MMCCHM TaHTaJIOBbIX HM BOI 
PpaMOBbIX KaTojoB (17). OnbIT NOKa3bIBaeT, YTO HMCIOT SHAYeHHe TOK, CO3]aBaeME 
QJIEKTPOHAMH, IPpOXOAILUMU Haj MOTeHIMasIbHbIM OapbepOM, WH EMKOCTHBIM TO 

IIpuBeqeHHbIM 9SKCIe€PMMeHTAaIbHbIM MaTepHaJIOM Ka¥eCTBEHHO TIOTBe 
2*KlaeTCH PA OCHOBHbIX BbIBOJOB TeEOPpHH TYHHeJIbHOrO 9ppekTa. 


Tlocrymusio 
1 XI 1956 


LIMTHPOBAHHAS JINTEPATYPA : 


i J. Frenkel, Phys. Rev., 36, 1604 (1930). 2 J. Frenkel, A. Joffe, Phys. 
Sowjetun., 1, 60 (1932). § A. H. Wilson, Proc. Roy. Soc., A, 136, 487 (1932). +L. N of 
heim, Zs. f. Phys., 75, 434 (1932). © A. 3. Jlesuu3on, Tonynpopogqyukosple BEITp 
MHTeNIH, 1948. 8 lo. A. Ly Haes, b. B.. Ky puatos, YKT®, 10, w. 22, 1857 (1 

M. Bergstein, J. Rinke, C. Gutheil, “Physi Rey, 036,.0(5cniem 
§’L. Eisenman, Ann. d. Phys., 10, 129 (1952). ® I. leko ta; J. Phys: Socum 
pan, 8, 595 (1953). 1° H.M. Mott, Smith, Phys. Rev., 56, 668 (1939). ™ D. T um 
bull, T. E. Philipps, Phys. Rev., 56, 663 (1939). 
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Jlokaann Akagemun Hayk CCCP 
1957. Tom 113, Ne 6 


PHSHKA 


H. C. TAPH®bAHOB, M. M. 3APHTIOB x B. M. KO3bIPEB 


O 3HAYEHHM CHHMHA SPA Fe’? 


(ITpedcmaeaeno axademuxom JI. A. Apyumosusem 18 II 1957) 


Bpiii MpovsBesenbl H3MepeHtA MapaMarHHTHOFO pesoHaHca B 3acTbIBIeM 
KJIOBUHOM paciiiaBe Oypbl, Coepr%xKalleM %Kese3so0. OOpasnpt WwHIMHApHue- 
H dopMbl Nosyyanucb nytTem cnmaBsenua 5 mr FeCls-6H2O c 4 r 6ypp. 
ase I cofepxan *Kene30, O6orameHHoe oO 71,91% Hs0TorIom Fe*”, a ana- 
MUHbIH OOpaser [[—o6Opranyt1o HeoGoraleHHy!o cmMecb usoTonoB. M3smepenua 
M3BOHIHCb IPH TemMlepatype 77 °K Ha yacrotax 115; 240 u 430 Mri me- 
OM Ce€TOUHOrO TOKa C HCHOJIb3OBAHHEM MOJYJIAUMH MOCTOAHHOrO MarHuT- 
o moma H. 

Benuynna sdpekTHBHOrO g-akTopa, acHMMeTpHuHad dopMa KpHBBIXx 
Hf) M pacuiIMpenne 9THX KPHBbIX C TIOBBILeCHHEM YacTOTHI, HaGwlOaemble B He- 
TauleHHOM oOpasue I], nosBomstoT cuuTaTb, yTO HOH Fe*** B creKOBHAHOH 
ye HAXOJHTCA B YCJIOBUAX, AHAJIOTHYHDIX TEM, KaKHe HMeIOT MeCTO B IIPOH3- 
HbIX remorsoOHHa. Ilo-BHMMOMY, H B HallleM culyuae, 3a CUeT YACTHUHO KO- 
€HTHOTO XapakTepa cBx3H Fe*** c ero OKpy2xXeHHeM, HMKHHI KDaMepcoB 
meT (Afs=-++1/.) HaXOQUTCA Ha 3HAYMTeEMDHOM PpacCCTOAHHU OT Apyrux MOL- 
BHeH (1). Torja Ip Hcnob30BaHHbIX HAMM HH3KHX YaCTOTAaX culeyeT OrKH- 
b, UTO MAKCHMYyM M1OrJIOWleHUA OyeT OTBeYATh adPeKTHBHOMY L-cbakTOpy 
, UTO H HaOwOfaeTcA Ha onbiTe B OOpasue II. 

Kpuspie 7” (/7) Axa oOoraljeHHoro OOpasiua I Ha BCeX TpeX YacTOTaX OKa- 
UCb 3aMeTHO IIMpe COOTBETCTBYIOMMX KPHBbIX AIA OOpasuia II; np sTOM Ha 
asne I, KpoMe rlaBHOrO MaKCHMYMa MOTJOMeHHA, HaOsmuOaeTCA MWIOXO pas- 
ICHHbIM JONOJHHTeJIbHBIM MAKCHMYM, PacCTIOJIOXKeHHbIM B OoOee CNAObIX MOJIAX 
yeM riaBublli. MakcumMyM, OOHapyKeHHbIt B OOpasue IT, mexKUT MexK Ay HMMA. 
Anasiu3 NOJyYeHHbIX JaHHbIX NOKa3bIBaeT, YTO OHH MOFyT ObITbh OODACHEHHI, 
M IpuWnucaTh AepHomy cmuny H30ToMa Fe? 3nauenue J = 1/,. Kouncranta 
PXTOHKOH CTPyKTYypbl HMeeT BesHUHHY NopayKa 10 raycc HW HeECKOJIBKO aHH- 
pomHa. HaliyenHoe 3HayeHve KOHCTAHTbI CBePXTOHKOM CTPYKTYPpbl OKas3bl- 
TCA B HECKOJIbKO pa3 Ooulbllie, YeEM TO, KOTOPOe MOXKHO OMRKUaTb U3 WaHHb!X 
oT: (2), momyuenHbIx Ha K(Al, Fe)(SeOs)2-12D20, rye cpasu Fe*** umetor 
TO MOHHbIli XapakTep. Takoe yBeJIHYeHHe KOHCTAHTbI CBEPXTOHKOH CTPyKTYyPbl 
JICTABJIACTCA BOSMOXKHbIM, HOO HamHyNe OobUIOrO HavaJIbHOrO paciilere- 
[ JOMKHO ObITh O613aHO IIpHMecH BOsOYKJeHHbIX COCTOAHHH, B YaCTHOCTH, 
ronuua 3d*4s (°). 

Aptopbl CuHTaIOT JOuITOM BbIpasHTb OaroyapHoerb E. MW. Cemenoson 3a 
roToBsiesve oOpa3u0B u C. A. Anprityepy 3a WeHHbIe COBeTHI. 


@u3HKO-TeXHHYeCKHH MHCTHTYT IlocrynmHvi10 
Kasancxoro dusnana Axayemuu Hayk CCCP u 13 II 1957 
Kasanckull rocyqapcTBeHHbIli yHHBepcuTer 
um. B. HM. Yapanopa-Jlenuna 


IJMTHPOBAHHAS JIMUTEPATYPA 


Pj. E Bennet, D.J.E. Ingram, Nature, 177,275 (1956). * B. Bleaney, 
. Trenam, Proc. Roy. Soc., A, 223, 1 (1953). *®J.S. Griffith, Proc. Roy. 
A, 235, 23 (1956). 
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Jloxnagn AkayeMuu Hayk CCCP 
* 4957. Tom 113, Ne 6 


K. A. JOJIMATOBA u B. M. KEJIBMAH 


MPOJOJIbHbIM 8-CIEKTPOMETP C KOMMEHCHPOBAHHOU 
C®EPHYECKOH ABEPPALIMEM 


(ITpedcmaeneno axademuxom JI. A. Apuyumosuuem 14 XII 1956) 


B nactosmeli paOoTre onucaH $-clleKTpoMeTp C IpPOJOJbHBIM OHO} 
HbIM MarHHTHbIM ToleM, cdepHueckan aOeppalluA KOTOPpOrO KOMMeHCHpOBE 
TloMepevHbIM MaPHHTHBIM MOJIeM C HalpAxKeHHOCTbIO, HSMeHAIOMEHCA 10 3aK 
H = H,/r. Tlononnutenbuoe nose co3aBaslocb OOMOTKOH, POPMa BUTKOB Ki 
poli Opiia BbIOpaHa TaKHM o6pa30M, YTOObI SJIEKTPOHbI, BbIeTAaIOULNe 3 HC 
HHKa B Mpeflemax OoubuIoro TeecHOro yrsa, OOpasoOBbIBa/IM JIMHeMHbIM KOMBI 
BoH oxkyc *. 
PacueT TpaeKTOpHi SJIEKTPOHOB B OONACTH OAHOPOAHOrO NowWA He TpeAch 
jideT 3aTpyqHeHuk. B oOmacTu, re Ha OAHOPpOAHOe MarHHTHOe Mose Hao 
Toye C HallpsxKeHHOcTbIO H = H,/r, RuddepeHunabuble ypaBHeEHHA JBMKEl 
3ICKTPOHOB CBOAATCA K KBafpaTypam ('), KOTOpble MOryT ObITbh NpeAcTaBue 
B Buje: 


e 
Z— 2 = (cos vo + K In e) dp 
To : V 1 — (sin Yo sin oe)? — (cos vo + K Ine)? , 
° 
Ae eee \ SiN @o Sin Vo de 
oe V 1 — (sin Yo sin 999)? — (cos bo + K Ine)? 


il 
: 
Syecb HCHOJb3SOBaHa UMJIMHApHyecKaA CHCTeMa KOOPAHHAT 1, 9, 2, OC 


KOTOpOH COBMajlaeT C OCbIO HMpHOopa, a Hayaslo KOOPAHHaT COBMeLIeH 
MCTOUHHKOM. Hanpapnenue och z=0, 9 =O copmagaeT c HampaBJeHt 
TIPOCKUMH CKOPOCTH BbIJIeTaloulerO M3 WCTOUHHKA 3JIeKTPOHa Ha MOCK 
Z2=0; p=T/To; To, Yo, 29 — KOOPAHHATbI TOUKH BxXOfa 9JIeEKTPOHA B HEOf 
powHoe Mose; by — yroul Mex]y HallpaBsJIeHHeM CKOpOCTH 3JIeKTpOHa B MOM 
ero BbIJeTa H3 HCTOUHMKa H OCbIO 2; K = —H,/Hp, rye Hp — enna 
XapakTepH3ylollad HMMYyJIbC 9JIeKTpOHa. 

Tak Kak KOMMeHCupyloulee Moe pacionaranocb BONM3H Beplle 
TPpaeKTOPHH, MOXKHO ObIIO CUMTATb, YTO P B ypaBHeHuN (1) MeHseTCA OT 
CHT€IbHO MaJlO H MOJOKUTb p=1+x, rae x< 1, a Inp=x—# 
IIpH sToM MpeqnonowKenuu ypaBHenusa (1) MoryT ObITb nponHHTerpHposal 


z—2 14 = VK Ko foe a e b . 2cx 6 
= cos vy Bs Tahar (= _ ¥)| (are sin mags —arc sin v= 


+--[1—7(*- )) Var tor A (14 B)ya, 


* Komnencarus aGeppaunii MoxKer ObITh OCYIMeCTBIeHa H B UPYrHx THNax MpOROMbHBIX 
eH. Tak, 1pH O3HaKomseHHH B 1955 r. c HalMM NpHOOpoM, HaxOMBIJHMCA B TO BpeMa B 1 
mecce cOopkH, B. C. Jkenenos coo6mva HaM, 4TO B ero Jia6opaTopHu ucnbITbIBaeTcA 3-cneK 
MeTP C KOPOTKOH MarHHTHOM JIMHSOH, B KOTOpOH KoMneHcanMA chepnueckoli adeppalnn JM 
MPOH3BOAHTCA NOMEPeyHbIM NOJeM, OOpasoBaHHbIM BUTKAMH, PacnO/lO2%KeHHbIMH BONH3H HC 


HUKa. cae eee 9Ta padoT Oblna JOMOxwKeHa Ha KOHpepeHuMH 0 8 -cneKTpocKonuH B! 
pane rae 
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; . 1 b 
? — ¥o = Sin $) Sin ¢, ———| arc sin ———— — arc sin 7) 
VS =| tan V==Any* 
= — sjn2 nz 2 5 : A 
a= | — sin? y, sin? ¢, — cos? ¥,; b = — 2sin® Wy sin? ©, — 2K cos d,; 


= — sin’ b, sin? 9, — K2 + cost, K; A = 4ac — 62. 


Ip nomomu sTHx dopmys Opiia Hatijena (popMa rpaHHubl HeOoAHOpor- 
) MOA, OGecHewBaloMlad Tosyyenue GesaeppannonnHoro  KosbILeBOro 


pan? 


y 
CES | 
VSLIIIITELLIEDs 


oj I 
[See aaa 


ESSsy] fissw¢74 


i 


| 


| 
mi 
| 
! 


g 6 Uh a 


Puc. 1. 3-cnekrpometp c KomMeHcupoBaHHo chepnyeckoli abeppauneii 


yca (Mp UcHomb30BaHHM TOUeYHOTO MCTOUHHKa), COBMasaiomlero c sMHeli- 
f KOJIBIeEBLIM (POKYCOM, OOpa3sOBaHHbIM OeCKOHeEYHO y3KHM IyyKOM 
KTPOHOB, BbIJIETEBIUIMX C HavaJIbHbIMH yrslaMH, OM3KHMH K 30°. Paccuu- 
ANHCb TPaeKTOPHH IJIEKTPOHOB, JIA KO- 

BIX yro/l BblvieTa }) MéHAeTCH O1 20 70 &™ 

yepes 2°, npH ycnoBuu, uro K = —0,07 ,# 
JalpAXKEHHOCTh OJHOPOJHOrO MarHuTHOrO 
a HH, xXapakTepu3yeTca CcOOTHOWMeHHeM 


Ky = —x qq = — 0.07. 


2. oe 
WO ey AS OA GO) EE he 
Zo ———> 


1 9TOM TPaeCKTOPHH 3JIEKTPOHOB C YyTJIOM 

eTa Y, = 30° Bce BpeMsA NpoxoyAT B og- Puc. 2. Popma rpannupl KomMencupy1o- 
ORHOM ToOue. mero MarHuTHOro NonsA (6e3 yuera nOIA 
I]poyqombHoe Mowe cO3aBasloch KaTYIUKOL a aH een pea 
puc. 1) c BHYTpeHHHM J{MaMeTpoM 33 cM H i 

Hou 110cmM, HaMOTaHHOHM Ha MeJHYy!0 Tpy- 

CJIYKUBUIYIO OJHOBPeCMeHHO KaMepod cnekTpomertpa. Jia yayulieHuaA OLHO- 
HOCTH MOJIA MPHMeHANHCb KOPpeKTHP ioe KaTYUIKH 2. ITa cucTeMa OOectie- 
aja OHOPOAHOCTh MpOAOJbHOTO MarHUTHO"O MONA B padovelt OONacTH (AIMHOK 
cM) c TouHOcTHIO Wo 0.4%. Karyuika 3, co3qaiomjad NomepeyHoe KOMIMeH- 
yiollee moe, cocrosa H3 30 BHTKOB npoBoja HaMeTpoM | mM, pacmowo- 
THbIX CHMMCTPHYHO OTHOCHTeJIbHO OCH. Ona BKJOUaIaCb MOCIe{OBaTebHO 
aTylikamu / H 2. WopMa BUTKOB CoBMajala Cc pacueTHOH (bopMol rpaHH- 
HOA MOBCIONY, 3a HCKJIOUeHHeEM TeX YyU4AaCTKOB JOMOMHUTebHOrO Noa, 
IIPOXOAAT TpaeKTOPHH YJEKTPOHOB, BbIeTaloWNX ox yruamu 20 u 40° 
im 2). 

PayquoakTHBHBIii HCTOUHHK IpuKsevBamca kK jyepxaTemo 4 (puc. 1), 
OpbIli YePe3 BHJIbCOHOBCKOe YIJIOTHeHHe MH BaKyyMHbIM KpaH BBO MICH 
‘aMepy 6e3 HapylieHHa BakyyMa. B xKayecTBe jeTeKTOpa UCHOJIb30BaJICH 
meBol cuetuHK [-M 5c q_uamerpom oKkHa 90 MM. OKHO 3akpbIBaJIOCcb leJ0- 
{OBOH MveHKOH TOmMmUHOM 17 wu, KoTOpad pH 80 K9B MpolycKaer OKOO 
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50% suekTpoHos. Bxogquad QuadpparMa 6 MNO3BOJIAa BbINeIATb QIEKTPC 

© t , 
B TesecHoMm yrie Q=8,7% (% or 20 go 40°) HH B TesIeCHOM YI 
Q=7% (% or 25 yo 40°) or momHoro Temecnoro yraa 4n. TpaHcmnce 


500 


200 


100 


0 4 OAL 1G “Cl xm 
Paccmoanue 


Puce. 3. Muxpodororpammpl KouIb- 
WeBoro H3800paxkeHua. 1 — B OHO- 
podHoM nose; 2-—B Tome c KOM- 
NeHCHPOBaHHOK cdepHyeckon abep- 
paunelt. Ilo ocu a6cuucc oTnowKeHO 
paccToAHHe OT BHellHero Kpaa 
KOJIbUeBOrO H380OpaxKeHHA, NO OCH 
Op (MHAaT -— HHTCHCHBHOCTb B MIpo- 
USBOJIbHBIX € /[MHHINaXx 


mpHOopa yMeHbillasacb 3a cuyeT TOrO, 
BHYTpeHHAA KOPpeKTMpy!oulad KaTyiKa We 
KpblBasia wacTb WyykKa, WpHMepHo 15%. B me 
pacnoOXeHHA KOJIbIeBOrO (OKyCa CTaBMUE 
KOJIbUeBad uadparma 7. 

Buauasie uccseqoBaHhe CBOMCTB MpHoopa Ty 
M3BOAHOCb IPH MOMOMIM 9JIEKTPOHHOH MYyILIKI 
NOJBHXKHOTO (pryopeclupyroulero SKpaHa, P 
T1OJIOMKEHHOTO NepNeHAUKYAPHO OCH MpHOoj 
Ono nmoKa3asi0, YTO TIpHMeHeHHe KOMMeHCH 
jollero MOA MpHBOAUT K YMeHbIMeHHIO IPH 
KOJIbIUeBOrO H306paxKeHHA IPHMePHO B 2,5 p 
10 CpaBHeHHIo C WIMpHHO us00paxKenHA B ¢ 
HOpOJHOM Move. 

Jlanbueliime uccieqoBaHuaA MpOvsBOAMIE 
C paMOaKTHBHbIM HCTOUHHKOM (aKTHBHBIM O¢ 
yok ThB) pasmepom | < | mm’. Jina ompeyey 
HHA MECTONOJOXKCHHA KOJIbUEBOrO PoKyca UH 
pa3Mepos Ha IyTH lyuka $-yacTH Momenlasa 
PeHTreHOBCKad IWIeHKa, Ha KOTOPOH Tlosys 
JlOCb H300paxKeHHe KOJIbIeBOrO (POKyca, OOF 
30BaHHOrO KOHBEPCHOHHbIMA 3JIEKTPOHAal 
F-nuuuu ThB (eneprua 148 kop). Onpesensn0 
NOJIOKeHHe MIeHKH, pH KOTOPOM IIHpHHa 430 
paxkeHua Obiia HavMeHbIUeH, Kak B Cilydae 0 
HOPOAHOFO TOA (pH BbIKJHOUCHHOH BHYTpe 


Heli KaTyuIKe), TaK HW B Tose C UCMpaBleHHO ccepuyeckol adeppawveit. 
puc. 3 peycTaBsIeHbI MHKpOOTOrpaMMbl, XapakTepH3ylouNe paciipeeveni 
IWIOTHOCTH 3JIEKTPOHHOrO MydKa B KOJIbIeBOM H300paxKeHHH. Pa3MbITHe KOJ 


WeBOrO H300paxKeHHA C BHYTPeHHeEH CTOPOHbI MOKeT 
ObITh OOBACHEHO paCCeHHHbIMH IJICKTPOHAMH, NO9TO- 
My B KaueCTBe XapaKkTepHCTHKH IWHPHHb! MH Obla 
BbIOpaHa 9KCTPanoMMpOBaHHad WMpHHa y OCHOBAaHHA. 
Jia OfHOpo,Horo Nowa SKCTpanosMpOBaHHad WHpH- 
Ha JIMHMM paBHa 12 mM, Torgla Kak 9KCTpanowMpo- 
BaHHadA WHpMHa JIMHMM B TOJle C KOMIIeCHCHPOBaHHON 
cbepuyeckoH aOeppalluveli paBHa Bcero 5 mM. Ho 
OCHOBHaA MHTCHCHBHOCTb 3JIEKTPOHOB cocpesloToueHa 
B Ooslee Y3KOM KOJIbUe, NOSTOMY IIMpHHAa KOVJIbIeBoli 
AMadparMb! MoxKeT ObITh CesaHa MeHbIIe IKCTpano- 
JIMPOBaHHOH WHPHHb! JHHHM 6e3 3HaYHTeIbHOM T10- 
TepH MHTeCHCHBHOCTH. 

Ha ocHoBaHHl NOJyYeHHbIX MUKpodoTorpamM JA 
OIA C KOMHe€HCHPOBaHHOH ccdbepuyeckon adeppatueli 
Oblla BbIOpana KONbUeBad AuapparmMa Cc BHeWHEM 
AMaMeTpoM, paBHbimM 108 MM, 4 WMpHHOn wen 3 mM, 
KOTOpad MpONyckala OKONIO 88% BCeX IJeCKTPOHOB. 
C sTok quapparmot Opwid MpowsBeyeHbl UCHbITAHHA 
8-clleKTpoMetTpa pu padote co cueruuKom. IIpu pa3me- 
pe ucTounuka 1X1 mM? w TemecHoM yrae 8,7% or 4x 
(rpancmuccna 6,5%) TloyWupHHa JMHHM OKa3amacb 
paBpHou 1,9%. Mcnonp3ya Kpyrupiit ucTOUHUK Juamer- 
pom 5 MM H IIpH TpouwHxX HeM3MeHHBIX YyCAOBHAX, 


MOXKHO ObWIO NOYYHTh NOMyUIMpHHy mMHHH 3%. 


7% or 4x (Tpaucmuccunt 5,2%) pH ucTouHHKe 
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‘UM /mun. 


6400 


4600 


1600 


2 128 136 tha 
Z 


Puce. 4. ®opma sunun Opt 
TpaHemuccHH 9,2% (Q= 
=7%). Ilo ocu a6cune 
OTJOKeHA CHa TOKAa B Ke 

TyWKax chekTpometpa 


Jia Tenecnoro yra 
1X1 myx? nonymupyH 


uu Oblia paBHa 1,4% (puc. 4). Jlua cpapnenun fF-1uHua cHHMagacb 
Ke B OMHOPOJHOM MarHHTHOM Movie, NpHyeM, CorjacHoO JjaHHbIM, Nowyyen- 
1 43 MMKpOoTorpamM, WHpHHa We KOJbUeBO!I Awaparmel Opina cyesmana 
HoH 9 MM. Ora J\uadparma Take mporycKasa oKoIO 88% H3uLyyeHHs. 

i pasmepax HcTouHHKa | X | MM? vw TenecHom yrae 8,7% (Tpancmuccns 7,7%) 
para JIMHHH TOyaHacb paBHOH 5,7%. Taku bow IIPH TeJIeCHOM 
e 8,7% TIpHMeHeHHe KOMNeHCHpyiollero MOJIA MOBbIMIAeT paspellaronly1o 
SOOHOCTh B 3 pasa. OHAakO IpHcCyTCTBHe KOMMeHCHPyioleli KATYIUIKH BHYTPH 
Oopa, Kak y2xKe OTMe¥aIOCb, YMeHbIaer Tpancmuccuto. B ogHopogyHoM Mowe 
BHYTPpeHHeH KaTYIIKH Ty Ke TpaHCMHCCHIO MOMKHO HOJYYIHTb pH MeHbILeM 
scHOM yruie. IIpu Tpancmuccun 6,5% (paBHOli B HJeaIbHOM CJlyyae TeseCHO- 
yruly) TeopeTHuecKand NOMYWMPHHAa JHHUM B OJHOPOAHOM Move cocTaBsAeT 
% (*), YTO IpHMepHO B 2 pasa xXy2Ke, YeM B Tove C KOMMeEHCHPOBaHHOH cipe- 
ecKOH aOeppalveli NpH TOM %e BeIHUHHeE TpaHCMHccHH. 


Mu3HKO-TeXHHYECKHH WHCTHTYT Ilocrynuo 
AxkajlemuH HaykK CCCP IX) 1956 


UWHTHPOBAHHAS JIMTEPATYPA 


mS. M. KenbmMan, C. A. Leop, KIO, 24, s. 7, 1923 (1954). * E.Persico, 
Sci. Instr., 20, 191 (1949). 


Jloxaaym Axkagemuu nayr CCCP 
- 1957. Tom 113, Ne 6 


PH3H Kt 


r. A. 3AMLLEB 


K BONMPOCY OB OCHOBHOM PEJIATABUCTCKH HMHBAPHAHTHO! 
YPABHEHHM [JIA YACTHLLbI CO CIIMHOM 3/, 


(IIpedcmasaexo axademuxom H. H. Bozoaboseim 15 XII 1955) 


TlockombKy MarHHTHbIii MOMeHT YaCcTHIbl, KaK MpaBHJlO, 3HayHTeJbl 
OTAMUAeTCA OT COOTBETCTBYIOWerO MarHeTOHa, HM JIMIb JIA 9uIeKTPOHa H 
3MTpOHa pasHula M@xK/y HMM OKa3bIBaeTCA Maso, TO ypaBHeHue J\upai 
He IIPHMeHHMO K IIPOM3BOJIbHbIM YacTHWaM co cmHHOM }1/,. [losToMy MbI pa 
CMOTPHM 3aHOBO 3afayy O HaXxO*KeHHH PeAATHBHCTCKH HHBapHaHTHO! 
ypaBHeHMA JIA YaCTHUbI CO CIHHOM 1/,, 3apAOM e€, MaCCOH my) HM MarHit 
aa +06) (rye 6=£0), Haxo_aeica BO BHEeLIHE 
QJI@KTPOMAarHUTHOM Tove. | 

B HepeJIATHBHCTCKOM IIpHOW2KeHHM ypaBHeHHe JIA YaCTOTHI CO CHHMHOM 4 
MOXHO 3allucaTb B Be 


HbIM MOMCHTOM {Uy = 


3 
{ fae 4 i 5 <) 
k=1 


yt 2MoC 


3 
— = An) + e098) — (1 +4) S) Maori =0 | 
k=1 
(3hecb &—cnuHoOp 1-ro panra; so, —MaTpuubt Ilayau; A, — KommoHeHt 
BeKTOPHOrO MOTeHUMava). ; 
Kak U3BeCTHO, IPH H3yYeHHH MOBeeCHHA UACTHIbI B MAarHHTHOM M10 
ypaBuenue (1) OObINHO CyKUT JIA OMpeseseHHA MarHHTHOrO momenta. JI 


QJIEKTpOHa (eCJIM MpeHeOpeyb BeIMYHHOH 6) ypaBHenue (1) aBadeTCA OObIUHE 


ypaBHenvem I[laysm. : 
Mbt OyeM HCXOAMTb U3 TOFO, YTO COCTOAHHeE YaCTHILbl CO CIMHOM © 


MOXKHO XapaKTepH30BaTb 3aaHHeM OfHOrO JeHCTBUTebHOrO CUMHOpa 
3aKOH NpeoOpas0BaHHA KOTOpOrO H3BeCTeH JIA MOMHOH rpynup Jloper 
(*, 7). OOe uacrH cooTHOMeHHH — hi os = p.§ WIM, ITO TO Ke, — Al — 
x 
= pap (rqe, cormacno (1,7), Mbl Momaraem <>, iJ, x4=ct, c=], 
3, 4) JOMKHbI Mpec6pa3s0BbIBATbCA OMHHAKOBO, TIpHueM Pp, ABMAIOTCA KOME 
He€HTaMH YeTbIPexMepHoro BeKkTopa. IlostomMy % 3yecb HeOOxoqUMO paccMe 
PUBaTb HE KaK CKaJIAp (KaK 9TO OObINHO CUMTaeTCH), a Kak UceBocKads 
MCHAIOMMH 3HaK MPH MpOCTpaHCTBeHHO-BpeMeHHbIX OTPaxKeHHAX HW OCTAIOUMM 
CA HEH3MCHHBIM TIPH YeTbIPCXMEPHBIX BpalleHHAX (TaK YTO YMCeHHOe 3I 
yeHwe mocTroxHHoH IInaHka paBHO aOcoJIOTHOH BesMuMHe mceBqocKaAp 
a MaTpuua J qOmKHa paBHaATbCaA + J. Bepx qua ompeyenenuoctu 3HaKk TJk 
NOJYYHM, YTO BbIPAKeHHA JA MaTpH R* aiorca nepBok crpoKoli TaGWl. 


u3 (*). [lompsyacb sTHM M HONarad <>, MoxeM TepenucaTb ypaBHer 
(1) B Bue i 


[-wo4 ty Gu Soa) peli 


k=] 


— ge (1 +8) Ry WR Hah = 0. 
kR 


JA TOPO YTOOBI CleaTb ypaBnenue (2) penaTuBucreKu MHBapHaHTHbIM, 
10 3A4M€HUTb ONepaTop 


Belg igh be 4 0 2 
ad ot eA, + ang D(H se + = An) (A, = — 9) 


h On Terms 
Sel (M aa + £ Aa) + 3) (Act £ an) + mite} 
k=1 


SRA Ha 
k 


Ry | R* Hy, —R REx = —J 5 FagR"R® 
Rk 


R 


— KOMIIOHEHTbI TEH30pa SJIeEKTPOMarHHTHOrO Moss). 
orja (2) meperyer B 


(6) 2 0 
[—(t gat = As) + Sa + © An)’ + mic! + 
oceill +8) J 5 FogR*R®|) =0 (3) 


) — JeHCTBUTeJbHbI CNMHOP), IpHYeM HHBapHaHTHOCTb 3TOrTO ypaBHe- 
OTHOCHTEJIbHO NONHOH rpynnbr Jlopeniia HemocpeyqcTBeHHO BbITeKaeT H3 
‘TB JCHCTBHTeCJIbHEIX CMHHOpOB (7). UroObt momyanTb u3 (3) ypaBHeHHe 
| . myc2t 
1alO NOJIOKUTh Yb = [exp a 


h 
i) 


205 © ep? Mg Moeh ) 
are? aga Yo» ae gecrn Jo xr) o>, a TaKxKe OTOPOCHTb JeH 


+8) JRZR"Ep. 


ACCMOTPpHM UaCTHbI cayyali ypaBHenua (3), Korga po = eh /2m,c. 
Hayad a sTOrO Cyuad Y yepes by) H BBOA BTOPOH eHCTBUTebHbI 
Op V2), MbI MOxKeM pH 6 =O nowsyanTb (3) 43 CHCTeEMbI peJATHBHCTCKH 
PHAHTHHIX AupepenUHaIbHbIX ypaBHeHHH MepBoro nopAyKa: 


)| bo H UpeneOpeyb BeHYHHaMH 


0 e Moc 
Ree day t 5 ,IR Aad = | Ye (4) 
a O é lod MoC 
RO sa Ye) — ggI RR’ Ache) = =~ Yar (9) 


« O (4 (e4 
9TOrO JOCTAaTOUHO YMHOXKUTb (4) culeBa Ha onepaTop R Age RE JR Ag. 


BOA BMECTO Yq) H Y%) CTOMOeL C KOMMJCKCHbIMH 9JeMeHTaMH 
a 
p= tee [(Y¢2) + bay) + i (Ye) — Y@)I, 


eM TlepemucaTb (4) uw (5) B Bue OAHOTO ypaBHeHUA 
af O 5 ge 6 
i eee fA\¥ = (6) 
370 eCTb ypapHenue JIupaka co cHellHabHbIM BbICOPOM MaTPHIL: 
" ke (rye, OfHAKO, B CBA3H C TeM, 4TO % — IceBAOCKaAP, MPH 


KeHHH Y MpecOpasyerca He BMOVIHE o6niuHo). Tlostomy sce pelleHHa 

Henusa J[Mpaka IIpH cOoTBeTcTBy!olleMm BbIGope MaTpHIL OyAyT OAHOBpe- 

oO peuleHvamu (3) mpu 6=0 

paccMaTpHBaemMoli HaMH TOUKH S8peHHA HCXOAHBIM OCHOBHBIM ypaBHe- 
apunetca (3), a He ypapneHue J\upaKa (6). udpepeninasbHble 


H, 7. 113, No 6 a) 


yPaBHeHHA MepBoro MOpAAKa BBOAATCH JIMWb ANA yROOcTBa PelleHHA OCI 
HOrO ypaBHeHHA (aHaOrHvyHO MeTOy (bakTopHsauHH (°)), CaOcTOATEJIbE 
*Ke 3HayeHHs. OHH He uMeoT. B o6ulem cayyae, npH 60, (3) yxe He 
*KeT ObITb NOyYeHO 3 CHCTeMbI ypaBHeHH MepBoro NopsxAAKa. 

B 3aksloueHve 3anHlleM OCHOBHOe ypaBHeHve (3) MpH MOMOILA KOMI 


HBIX BeJIMUHH (nosiaras Sey: fee Ou ete 


(1i sites eg) —c? a(x 5 + -— Ay) — mc — 
— eho (1+) (— >) Hnon + i >) Exon) |& =0. 
k k 


B Takoli (bopMe OHO MMeeT OCOOeHHO NpocTok BUA HM UM yOOHO NOb30Ba" 
IPH pelieHHH KOHKpeTHbIX (bu3H4YeCKNX 3afau, Tora Kak Mpu OOWMeM 
CleQOBaHHH UesecooOpasHee HCNOMb30BaTb 3anncb (3). B uactTHocTH, npud 
(7) BbINIA HT SHAYHTeJIbHO TIpolwe, YEM ypaBHeHve BTOporo NopsAAKa, NOM 
emoe 43 ypaBHenua J\upaka OObIMHBIM MyTeM. X apakTepHol ocobeHHOCcTbWO (7) 
JIAETCA TaKXKe'TO, YO CJIeBa Ha & JlelicTByeT ONepaTOp, HE ABJIAIOWIMUCA 9PMH1 
conps.KeHHbIM (npu £,=4£0), Tak uTO Ha MOCTYMaT KBAHTOBOH MeXaHHKH OO 
MHTOBOCTH ONepaTOpOB CJieyeT CMOTPeTb JMIb KaK Ha NpHOsHxKeHHe. Bepos 
HMeCHHO H3-3a NocyieHel OCOOCHHOCTH NMpw NoNbITKax OOOOWeHHA ypaBHe 
Tlaynu ypapyeuua Tuna (7) He paccMaTpHBavINcb. 

[lonb3yiocb culydaeM BbIPasuTb OarofapHoctb npod. Jl. Undembyy 3a wi 
pec K paooTe. 3 

as Nocrynua0 
28 X 1954 


IUMTMUPOBAHHASA JIATEPATYPA 


» KOTO, 24, 653 (1953) 2 T. A. 3afmes, SKSTO, 25, 667 (If 
Hull, Rev. Mod. Phys., 28, 21 (1951). 
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Jornzann Akanemun HaykK CCCP 
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®HSHKA 


b. JI. HOME wu sanen-Koppecnonzent AH CCCP H. 4. NOMEPAHYYK 
I3MO)KHOM JIHMOJIBHOM MOMEHTE NEPEXOJA Y A-YACTHL 


HacTosillee BpeMA, MO-BHAHMOMY, MOXKHO CYHTATb SKCIepHMeHTaJIbHO 
AHHBIM (1), UTO CHCTeMa J[BYX X-Me€3OHOB, BOSHMKAaIOULHX TpH pacnaye 
30Ha, HMeeT cnHH O HM MOMOXKUTeEMbHYIO YeTHOCTb, Tora Kak cucTema 
S30HOB, BOSHHKAIOWIHX IPH pacniaye t*-mMesoHa, HaXxOJHTCs BCOCTOAHHH OT. 
3aCTaBJIACT CUHTATb, YTO (ECM He MpeynosaraTh HecOxpaHeHus ueT- 
1) 9 Ht ABAAIOTCA pa3JIMYHbIMH yYacTHuaMH. JIma OObacHeHUs cyue- 
HHA AByX pas/MuatOuHxcA MO yeTHOcTH K-Me30HOB ¢C BeCbMa OJIM3KH- 
maccaMH ObIJIO CyelaHO MpesmomoxKenHe (?) O TOM, ¥TO, KpoMe JByX 
yB K-mesonos (9 ut), CyuleCTByIOT TaKxKe Ba copra rumeponos (Ag u 
Zo HU), MpwyeM BCe B3aHMOselicTBHA (KpoMe caObIX) HHBapHaHTHBI 
SHTCJIbHO OMHOBPeMeHHOH 3aMeHb! 6-7 H Ag—> A, Lo—->Ly. 

CIM IPHHATb TakOe MpesNoNOxwKeHHe, TO pasHOcTb Macc Mexgy Ay u Az, 
MOBJICHHAAH TOJIbKO ClaObIMH BSAMMOJeHCTBHAMH, OKaKeTCA UpesBbIUaHHO 
HM (nopayka 10% 9B), Tak 4TO BO38HHKaeT BO3MOXKHOCTb TMepexojOB 
7A. TO JeHCTBHEM BHEeWHErO IEKTPOMArHHTHOrO Nowa *, 

. TOM CyIydae, KOrfa 3JIEKTPOM@rHHTHOe Nowe MasIO MeHsSeTCA, Ha TIpo- 
HUM pasMepoB A-yacTHUbI Mepexoyb NMooGHOro poya asddekTHBHO cBe- 
A K BOSHHKHOBCHHIO JHNOJIbHOrO MOMeHTa Tepexoga. SHcHOo, uTO Tako 
JibHbIM MOMeHT d MOrxKeT ObITh HanpaBseH TOMbKO MO couHy s A-yacTHuH, 
uTO 


di ersC,, (1) 


fy — HEKOTOPaA MOCTOAHHAA PaSMeEPHOCTH JJIMHBI, ONpeqeAemad pasme- 
j A-yacTuubl (BCIO,y B JambHeliliem t = c= 1), u C,— onepatTop nepe- 
/04 

meku A,-u A, (*): Cp = by: 
Januuue y A-vacTHUbl JHMOMbHOrO MOMeHTAa MOXKeT MpHBeCTH K PAY 
FOMaeMbIX ABJICHHH. 

ACCMOTPHM CHauaia paccesHue <A-yacTHI, KYJIOHOBCKHM TlOJIeM sAqpa. 
THA B3aHMOJeHCTBHA HMeeT BU] 

Ze*ro 
Oa 


rsCp. (2) 


rpanwyuBasich CopHOBCKuM npH6m%«KeHHeM ** wv npeqnonaraa A-yacruny 
JIATHBHCTCKOH, HAXOJUM JIA aMIINTy/bl pacceAHHA BbIpakeHHe 


! Mp HCXO2MM MIpH 9TOM H3 HavGoNee oOOMlero MpeknoNoKeHHA O TOM, ITO KaxKIbIM H3 
top 0 HT B3AaHMOnelicTByeT C OOOHMH COpTaMH THMepOHOB, Tak TO, HallpHMep, MOryT 
aTbcA COBMecTHO Kak 0H Ag, Taku Ou A,, 

’ Oueuka mpumMeHnmocTH OopHoBcKOro NpHKOMMKeHHA MOMyIaeTcA H3 O6bIuHOTC — yCJ10- 
‘U|<.0/r. Bepa B KayectBe r MHHUManbHOe paccTOAHue — panuyc Appa R — naxo- 
43 (2) BepXHIOIO OWeHKy: 


To 2 
1B; 1/3 (Ze?)? “) m. 
aKTHUCCKH HHTepeCHBIX CJy¥aAX STO YCJIOBHE BbIMOIHACTCA HeIlOxO: Tak Np Jb, == \0) 


=1/,, OHO CBOAMTCA K E >> 0,5 Mas. 
5* 1254 


: s 
fryx = 2iZe*rym = 


rye m—macca~ A-yacTuubl; g—MepeqapaeMbli spy UMIyIbC q 
= 2psin (6/2). Ecnu cuutarb cova A-yacTHUbl paBHbIM 1/,, TO uddep 
IlMaIbHoe CeUeHHe :OKaKeTCH PaBHbIM 


2 itt ; 
fo Ein (@/2) 0 0 dé. 


4 2)2 

Aonya = ZF (Ze’) 

OcHOBHY!0 pos B MOJHOM CeyeHHH urpaeT OONaCTb MavbIX yrvioB. | 

9TOMY HOHOe ceyeHHe MOXHO MOsyYWTb, uHTerpupyaA (4) No unTepBe 

YIJIOB, COOTBETCTBYIONEMY H3MeHEHHIO MpHesbHOro MapameTpa OT pay 
agpa R jo 6oposcKoro payuyca a. ITO jaer 


Sxyn = & (Ze?)r5 = In ae 
Uncnopad oOlenKa noKaspiBaeT, uTO (pH fy>~1/ur=—1,4-10% 
ceueHHe KYJIOHOBCKOrO paccesHun c mepexogom Ag—>A, mpm 9Heprl 
A-yacTul, MOpAAKa JeCATKOB M€FadJICKTPOHBOJIbT MIpeBOCXOAUT AepHoe. 
min Z~30 wu E~10 MoB  oxyn/ Oa, ~5. Ecau Ag u <A, umewr Cyl 
CTBEHHO pa3JIM4HOe BPeMA XKU3HH, TO HaJHUHe CHJIbHOrO KyJIOHOBCK 
B3aHMOfelCTBHA MOKHO OblO Obl HaOw0faTb, YCTaHOBUB Ha MyTH JOR 
*KuByUX A-yacTHIL TOHKyIO MlacTHHKy BellecTBa c OombuuM Z vu HaGwlO; 
yBemmuenve unca A-pacnajos. 
JIO6OMbITHO OTMETHTb, ITO H3-3a 3ABHCHMOCTH aAMIVJIMTYAbI KYJIOHOBCK 
paccenuua (3) OT cmuHa uM Onarogapa HHTepdepeHuHH KYyJIOHOBCKOrO f 
CeAHHA C AMePHbIM MOXKeT BO3HHKHYTb NomApH3auua A-yacTul B mm0€ 
CTH, NepMeHAMKYJAPHOH Magaioulemy nyyKy. CreneHb NouApHsaluu onpe 
JIACTCA IPH 9TOM PpaBeHCTBOM 


pir? A 2Ze?rom Im fo 
g | to |® + (Ze*rom / 9g)’ 


rye f)—aMluuTyqa safepHoro paccesaHua c mepexojom A,—>A,. Kp 
Toro, B TOM Cslyyae, Korgqa cuuH <A-yacTHubI GOombuie 3/,, HamMuHe B 
yleHa Sq [IpvBefeT K BO3HHKHOBeHHIO «BbICTPOeHHOrOy nyuKa A-yactT 
T. €., HalpumMep B cuJlyyae s=%/,, nocme paccesHua uNcno A-yacrH 
mpoekuveH CMMHa Ha q, paBHoH -+°/,, 6yyer Gombme uucena A-yac 
Cc MpoekuMeH cnvHa, paBHow -++1/,. 

JIpyruM ABJIeHHeM, K KOTOPOMy MOxKeT IpHBecTH HasmMuue y A-yacti 
QHMOJIbHOrO MOMeHTa TepexOja, ABJIA€TCH BO3HHKHOBeHHe yPpOBHeli B Ky 
HOBCKOM Mosle spa. JlelicTBHTebHO, MOCKOJbKY MOTeHIMalbHad 9He 
U~Ze*r,/r?, a kKuneTHuecKad SHeprud ~1/mr?, To pH Zerome 
MOXKHO O2KUaTb BOSHHKHOBeCHHA ypOBHel. | 


B sTom cyryyae ypapHenue LIpequnrepa Bue saypa umeer Buy 


4 ECT aa | 
{— Sie yareC | y = Ev. 


BmecTo ,BYXKOMNOHeHTHEIX (byHKuM ) = ta YNOOHO BBecTH (pyHK 


vn, 


= 1/2 (Yap — Ya.) HX =e (X49 + Ya,), B KOTOPbIX ypaBHeHHe (7) mpl 
peTaeT UaronasbHylo dbopmy 
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fAIOTHYHOe ypaBHeHHe In y. Orpanwunmes’ paccmMoTpeHwem cucrTeMbI 
oBHeli. Pemlenue Oyjlem ucKaTb B Bue 


e=+[u() +20 0]. (9 


ToycTraHopKa (9) B (8) MpHBO_UT K Cweyroujell cucTeme ypaBHennii ya 
IOBLIX (YHKUNH BHe Apa: 


du / dr? — aw /r? = x2u, (10a) 
Bw | dr? — 2w / r? — au /r? = wy, (10b) 


a= Ze'rom ux? = 2m|E|. Ypapnenua (10a, b) mMoxkHO pewnts, nom0- 
w= Cu, rye C — noctoaHHas. 3nayenHua mocTosHHoli C Onpejes AIOTCA 
iM oOpasom, uToOp (10a) cospnagano c (10b). Sroro moxHO jocTHuD, 
| C yOBJeTBOpAeT ypaBHeHHI0 


aC =a/C+2, (11) 
a 
Cy2 = (1 V1 + a?) / a. (12) 
JOulee pellienue sanumercaA Torqa B BHAe U= uy + Uy, W = Cu, + Coo, 
Uy MU Uy NOAYHHAIOTCA ypaBHeHHAM 
ies — aCyotty,2 [1 = ¥'Uy,9. (13) 


Pemenus ypaBHenult (13), oOpamaionujueca B HYyJIb pH r—>co, MOxHO 
iCaTb CJIEYIOWWHM OOpa3som (?): 


Uy = A {Jig (int) — eS _ig (ixr)}; Q=V (a? + 1)"—5/4, (14a) 


tg = B {e!PJ_p (ier) —Jp(ixr)}; p=V( +1P 45. — (14b) 


Mbl IIPHMeM, 4TO BHYTPH Apa BsaMMOjelicrBHe oMMcbIBaeTCA moOTeH- 
JIbHOH AMOH c rayOnuHoH V. PemeHusa COOTBeTCTBYIOWIHX YypaBHeHH JA 
ACTH BHYTPH Apa Torga OyAyT 


u=A,sinkr, w=B8,[sinkr/kr—coskr], k?=2mM(V—|E}). (15) 


Pemenua (14) wu (15) fomKHbI ObITb CWIMTHI Ha rpanue agpa R. Moi 
2M paCCMaTpHBaTb TakHe ypOBHH, JIA KOTOpbIX xR<< 1, HOO TOJbKO 
Hux A-yacTHua HaxOJMTCA BHe Apa HU 9HeEprHA YpOBHA ONpesemnerca 
(CHOBHOM KyJIOHOBCKuMH cusiamu. IlocKobKy Hac HMHTepecyeT cayuali 
emblX slep, TO MOXKHO cunTaTh RR 1. Ucnom3ya 93TH yBa ycuoBua 
miuBad pemenua (14) wu (15) mpw r=R, Npuxogqum kK calesyloulemy 
BHCHHIO JIA ONpesesweHHA COOCTBEHHbIX 3HayeHHH x: 


4 a (EV 1 a2)? 
4S tea VISES ene 3 C 
4 R 4 (AV 1 a2 
[s +qctg (4 In —»)| _ (= _ p\(— ae ctgkR + igAR)} ; 
4 D (iq + 4) 
B meso uacru (16) crouT Oompmaa BemnunHa RR. 3To TpeOyer, uTOObI 
| BeNUK CTOAMMM B MpaBpol sacru ctg (q we —») . OTcioa Avia SHeEPrHH 
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n-rO ypOBHA HaxouM 


| ae = aay exp {9 __m—* _} ¢ 
. Ver iy—*, 

Kak cmeyyer u3 (17), CBASaHHbIe COCTOAHMA BOSHMKAIOT IIpH (a? + 1)" 
T.e. mpu Ze%rym>%/,. Popmyna (17) sepa upu n>l. Ecan cunt 
fy~|/px, TO Aa THxKeNOrO aqpa (Z ~ 80) aHepruA NepBoro ypoBHA Oy; 
COCTaBJIATb BeHYHHy Nopagka 50—100 kas. HerpyyqHo noycuutTaTb Nodk 
yucno yposHel. Tlocmequve ypoBHH JOJ2XKHbI COOTBETCTBOBaTb J\BH2KeHI 
A-yacTUlbl Ha paccTOAHHAX MOpAAKa OopoBcKoro pasuyca aToma 4, T. 


V2me£,a~1. Takum o6pa3om, MomHoe 4HcO ypoBHeH onpeslermeTCA coc 
HOUWeHHeEM 


nz—w a 
Ae ae ae (1 
V (a2 + 1) 2 5/4 R 


WM COCTaBIIAeT (IPH fy ~~ 1 /yux) OKONO 7 AA TaAKebIX AEP. 

SaMeTHM, 4TO pa3MbITHe YypoOBHeli, cBA3aHHOe C NorsmoueHHem A-uyact 
aqpamu mpuH (RR) !< 1, oka3biBaeTCA MA@JIbIM, TIOCKOJIbKYy, Kak CuJleqyeT 
(16), B 9TOM Cmy¥ae HeCyUeCTBeHHO, ABMAeTCA JH & JeCHCTBUTebHbIM H, 
KOMIIVJICKCHBIM. 


Toctynu0 
24 XII 1956 


IMTMPOBAHHAS JIUTEPATYPA 
1jJ. Orear, G.Harris, S. Taylor, Phys. Rev., 102, 1676 (1956). . 7 T. Di 


C..N. Jang, Phys. Rev., 102, 290 (1956). ®°M. Morse, H. Feshbach, Mem 
of Theoretical Physics, part I1, 1953, p. 1665. 
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Jornagnn Akanzemun Hayk CCCP 
1957. Tom 113, N: 6 


"TEOPHBHKA 
ll. A. BAHOrPAJOB oe 


O PEFMCTPALLHYH TPAXHEHTA NOTEHUMAJIA 
JIEKTPOTEJIJIYPHYUECKOFO NOJIA HA HEKOTOPbIX TJIYBAHAX 
03. BAHKAJI 4 


(ITpedcmaeaeno axademuxom B. B. Illyaeiikuneim 24 XII 1956) 


Mopckue seKTpvueckHe TOKH OTKPBITHI WaBHO (1), HO pexkUM 93u1eKTPOTes- 
SrHYeECKOFO MOA B BOMOeMaxX H3y4eH elle cabo. OGbuHO MpH H3y4eHHH 
CCTBEHHbIX S/IEKTPHYeECKHX TOKOB B BOJOeMaX H3MepeHHs TpOW3BOAHAMCb 
90 Ha AHe BOJOeMa BONH3H Oepera (*), WHOO B NOBEPXHOCTHOM cyloe Bob! (178). 
leJIbIO H3YYEHHA PexKHMA TOKOB Ha Pa3HbIX FOPH30HTAX HaMH Oblla OpraHu- 
aHa OJHOBpeMeHHas perHcTpalluaA Bapvalluli rpaquenta noTeHuMada 3IeK- 
TEI YPHYecKorO NOMA Ha pa3HbIX TwyOHHax o3. Balika. 


TN Rana 


ie PN eel 
44.15m 44.30m 


2mM6 2mb 


Puce. 1. OqHoppeMeHHaad 3anvcb K.M. x. nepsoropona 19 III 1955. r. B Baiixane: 
a — HarsyOune 5 mM; 6 — 1100 m 


IIpuemube ycTtpokcTsBa. M3meputenbHad ycTaHoBkKa COcToAa 
coTorambBaHorpada HW MpHeMHBIX JIMHHH, MOPpyKeuHbIX Ha Pa3/MUHbIe Py- 
Hb! Balikana. B nepsbili nepuog Habstogennhi (c 20 I] no 1 IV 1955 r.) Bo- 
YHbIe NPHeEMHbIe JHHUM Obl NorpyKeubl Ha ryOuub! 5, 200 u 1100M, a ce- 
yHbIe — Ha rviy6uHp! 5 uw 400 m. Pernctpauua Bapvallui rpaquenta moTeH- 
ayia BeaCb OJHOBPeMeHHO OT ABYX H3 9THX NATH AHHH. Bo Bropol nepuoy 
mepenuli (c 15 III no 10 IV 1956 r.) perucrpauua NpousBosuach OAHOBpe- 
HHO OT YeTbIPeX JIMHHM OT AByX OOBIUHBIX KpeCTOOOPa3HbIX YCTAHOBOK, OMly- 
HHBIX Ha rryOuHb! 200 u 700 m. Bee sneKTpobl (CBHHUOBbIe NacTHHb! pas- 
pom 0,4 m2) THHHH OAHOTO HallpaBeHHA HaXOMMNCh B OAHOM BePTHKAaJbHOM 
sekocTH. Jina coeqHHeHHA 3eKTpogoB c coTorabBaHorpacbom HCNOb30- 
{ mpopog mapku TICM (npumensembIN pH dIeKTPpOpasBeOUHbIX pa6orax). 
TOrasbBaHorpad Obl yCTaHOBJIeH Ha H30JIMPOBaHHOM OT NMosa MocTaMeHTe 
SHeMHaJIbHO TMOCTPOeHHOM OTamMIMBaeMoH OyKe, HaxOQMBleHCA Ha JIbAy 
pa B paiione nocenka JIucTBenn4uHoe. Peructpup rasibBaHorpada oOecneun- 
| NpoTsxKKy OclMOrpapHo Gymaru co cKopoctbio 4; 10; 20 u 90 cm/uac. 
HOBPeMCHHO JelicTBOBasla MOCTOAUHAA TeJypuyeckad CTaHUMA B Sye (*). 
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Ilpu paOore o6eux CTaHI[Mi OCHOBHOe BHAMAHHe 6bl0 OOpaljeHO Ha perucTp 
WuIO KOpOTKOMepHosuyecKHX KoNeOaHH (K. M- K.) rpajwenTa. . 


Pe3yabTaTH H3MepeHH 


1. Ha puce. 1 vu 83 IIpHBeseHbI 3alvicH, HWOCTpUpyroulve XapakTep Mpore 
HUA K. Tl. K. Mepgporo poga (°) Ha rayOunax 5 u 1100 m. M3 HenocpescTBeHHo 
COnOcTaBJleHHA KpHBbIX puc. | OOHapyxuBaeTca, 4TO BCe 137 K. TI. K., 3aper 
CTpHpOBaHHble B TeyeHHe 53 MHH. Ha MOBePXHOCTH O3sepa, HaOJ0MaJMCb u 
rayOuHe 1100 m. [pu stom BosOy2kAeHHe COOTBETCTBEHHBIX KoJleOaHHH Ha 1 


8-3 
It i 


124.40 PTD ED COME Hott Tae etna We Tea eae Ne 


LMG 


26 


Puc. 2. OAHOBpemMeHHaad s3amucb K. 1. K. BToporo poga9 III 1955 r. B Baiixane: 
a —nHa rayOune 5 mM; 6 — 1100 m 


BepxHocTu Balikana u Ha rtyOuHe 1100 M mponcxoguT c TOUHOCTHIO Jo ommM60 
OTCYeTa OJHOBPeEMEHHO, NepHOsbl COOTBETCTBEHHDIX KOeOaHHH Ha pa3HbIX Pl 
OvHaX PpaBHBl. 

JletanbHoe cpaBHeHue Oomee 20 000 kK. m1. K. NepBoro poga No MaTepnanai 
ONHOBpeMeHHOM pervcTpalluv UX Ha pasHbiX riyOuHaX MOKa3aN0 UAeHTMIHOCT: 
BCeX KOJeOaHHH HM HMIyJIbCOB, KpOMe He3Ha¥HTeJbHOro yOsIBaHuA aMOATyy 
K. 1. K. c rmyOuHoH. Amnuutyfa K. 1. K. Ha rayOune 1100 m coctaBaset 93— 
99% oT aMMINTyJbI HX Ha MOBepXHOcTH o3epa (cm. Ta6u. 1). : 


Ta6nuna 1 
CpaBHeHHe aMMJIMTy COOTBETCTBeHHBIX K. I. K. Ha rulyOunax 5 uw 1100 m 


AmnusutTyopr (MB/KM) 


5m 3,45 3,20 8,45 3,47 3,95 3,53 3,38 2,60 2,26 2,86 3,41 2,67 
eee na rayéuuax i400 m 8,30°53,14°78,31 3,818.21 8,39 8,2352548)2,45 2173 03,260 oa 
OtTHowmeHnHe aMIWATyL 
(%) 95,6 97,2 95,9 95,3 95,8 96,0 95,5 95,4 95,1 95,7 95,6 95,4 96 
1 
Denaneipaels (uals) 5M 1,76 2,42 2,12 4,52 1,99 1,54 1,52 3,89 3,25 2,86 2,33 3,40 
Son Ko wa rayOnnax 4100. 1,65 2,28 2,00 1,46. 1,90°4,48°4,43 3,24 3,09 2,71, 2,20 2.83 
OtHomenve aMIIJUTYA 
(%) 93,7 94,2 94,3 96,0 95,4 98,4 94,0 95,5 95,0 94,7 94,4 94,5 


Xopoliad H30AUHA UCMOMb3OBAaHHbIX IPH H3MepeHHAX MpOBOROB HUCK 
qaeT BO3MOKHOCTb YMCHbUICHHA AMIMIMTY bl K. I. K. B HHKHAX U3MePATeJIbHBEE 
JIMHHAX 3a CUeT H3OJANMH. 

SuMHee BEpTHKaJIbHoe paciipeyentenue TemMMepatyppl B Balikane (°) moxe 
BbI3BaTb H€KOTOPOe YBeJIMYCHHe COMPOTHBJCHHA BePXHero COA BOR O3epa I 
ray6uHpt 100—150 m. Ho cpaBuenue amuviuTy§ K. M. K. Ha rayOunHax 200 | 
1100 m Take No,TBep*xlaeT 3aTyXaHHe HX C ryOHHOM, Xora pasHulla TemII¢ 
paTyp 9THX CloeB cocTaBaseT Bcero 0,3°. | 
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YMeHbIIeHHe CONpOTHBIeHHA Cc rlyOHHOH 8a cueT yBeMMYeHHA KOMMUeCTBA 
‘TBOPCHHBIX B O3epe BellecTB (°), BHAHMO, OUCHb He3HaYHTeIbHO, Tak Kak 
JOPaTOPHLIMH H3MepeHHAMM ConpoTHBeHHA M1poO BObl, B3ATBIX C Pa3HbIX 
(OHH, eFO He yyaocb OOHapy2KHTb. 


of P 
2 He + 4-3 
H He a so} 
ie 
(f, 
‘- lee 
Hille As (i 
74.20m 
} | |] i 
58 + 
3 9 ish 22 yer | | 8-3 
1) 7 ly ite Ol : OI 59 | 
4 gy @ 1748 2 5 41 42 6 
J yy ly 4\| 
23 *) 49% 
i 48 
6 
ay 
Wp 


Puc. 3. Oqnoppemennas 3anncb K. 1. K. MepBoro poga 13 III 1955 r.: 

a—BsB 3Sye; 6—B Balikane uHarayOune 5 m; @—B Balikane 
Ha rryOuHe 1100 m. Jina o6erueHua cpaBHeHHA COOTBeETCTBCHHEIe 
K. 1. K. B 3ye H B Balixane o603HayeHbl OLHHAKOBLIMH HOMepaMH 


[Ipopoqumoctb Bog Balixana B cpequem coctaBaser 6 Xx 10% sleKTpoctaTute- 
x equHuu. [Ip sro mpopogumoctu mormomenue K. 1. K. Boamu Balixasa 
akTepH3yeTCA BeJMYHHaMH, MpuBefenubimu B Taba. 2. JTannbie TaOHUbI 
HCJICHbI 10 HU3BeECTHOH Popmyvie (7) AA oNpedeeHHA NOFMOWaroulero BMA- 
Cpefbl Ha MepeMeHHoe SJIeKTPOMAarHHTHOe Nose. 


TaoOamuna 2 
Ta K. 0. K. f B cex—? We, 11a, 45, Lao 1I50 ‘eo —*!s600 
muTyLa Ha rayOuHe 1000 M 8 % oT amnHTy BI 
MOBepXHOCTH Cea) Sen errs) «= A rare Sr) ar 


TakuM oO6pa3om, yObiBaHHe aMIIHTyAbI K. 0. K. C TayOHHOM BbI3BaHO TI0- 
AMOMY, B OCHOBHOM MOrsOluleHHeM HX BOJamu Balikasna. [lostomy sTo ABuJe- 
(yObIBaHHe c rayOHHOH aMMVIHMTyIbI K. Il. K.) MOXKHO PaCCMATPHBaTb Kak 
ye NOATBepxKeHHe H3BeECTHOFO MpeNoOKeHHA O TOM, YTO HCTOUHHKH 
: K. HaXOMATCA He BHYTpH SeMJIM, a BHEe ee. 
). Kak nokasaM HaOul0qeHHA, K. I. K. BTOporo poga (8) Ha MOBepXHOCTH 
Kayla H Ha rayOuHe 1100 m Bo36yxAaloTCA OAHOBPeMeHHO (C TOUHOCTHIO LO 
3ePTKH), NepHOJb! COOTBETCTBEHHbIX KOJIeGaHHli Ha pasHbIxX rulyOMHaXx COBMa- 
T WH JieKaT B HHTepBaie 35—55 cek., ammuTya c rmyOuHOH  yOpiBaeT 
ys 
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Ha u3mMepenHblx rryOnHax OyxTooOpasHble BOSMYWCHHA SJIeKTPOTEIIY] 
yecKOrO MOA BOSOYKMaloTCA Tak2xKe OMHOBPCMCHHO, NepHOAb!] COOTBETCTBEHH 
OyXT Ha pa3Hbix rlyOuHaX paBHbl HM JiexKaT B MHTepBase 15—70 mun. Heco 
BeTCTBHE B BeJIMYHHE aMMVIMTYA AOcTHraeT B OMHY HW Apyryto ctropory 11% J 
COOTBETCTBCHHbIX OyxT Ha rmyOuHax 5 uw 1100 Mu 7% — Aaa OyxT Ha ratyOuR 
200 u 1100 M, npusem OOHapyXHBaeTCA YMeHbIeHHe HECOOTBETCTBHA aMIIJIMT 
C YMCHbLIIeCHHEM NpOAOMKHTebHOCTH OyxT. Pa3syiMuve aMNJHTY COOTBETCTBE 
HbIX OyxT, MO-BHAMMOMy, BbI3Ba 
BJIMAHHEM TMOCTOPOHHHX MpOueccos ( 

3. JleTanbHoe cpaBHeHHe perky 
guleKTpoTesypruyeckoro moma B Be 
Kae HHacywe (B 3ye—sB 80 kM 
Balikasa) moka3aJi0O OHOBpeMeHHOe Be 
6yxKMeHve, NoHoe coBNaseHHe MO Mapé 
JI@IbHOCTH XOJa (HO He NO nentily 
aMNJIHMTY) HW paBeHCTBO NepHoOsa COOTB 
CTBeHHbIX K. I. K. Hepporo poqaB3 
u B Bafikase (puc. 3). 

B mpegenax TOUHOCTH H3Meper| 
K. Il. K. BTOporo poya HM OyxTOOOpask} 
BO3MYINLeCHHA BO3OyxKJaloTcA B Balika 
HB 3Sye Take OJHOBPeMeHHO, MMe 
apasiebHbId XOX UM  OHHAKOBI 
Puc. 4. Pacnpenenenne x. Ml. K. TepBO- nepnol. 

Poa) Hastapare Gy DORs Amnavtyqbl K. m1. Kk. mMepsoro 
BTOPOrO pOfla 3aBHCAT OT SJIEKTPOMpoOBG 

HOCTH CpejbI B IYHKTaXx HaGwIOMeHHH, aMNVIMTYa OyxXT TakxKe 3aBHCHT OT d/E 
TPONPOBOAHOCTH Cpefbl, HO B 3TOM Cyly¥ae, KaK yxKe OTMeYaIOCb, HMeeT MEC 
BJIMAHHE MNOCTOPOHHHX MpoOLeccos. 

4, Pacnpeyenenne yacTOTbl MOABJICHHA B TEYeHHe CYTOK ACHO BbIpaxKeHHE 
K. Il. K. NepBoro pofla H Wyros (K. MH. K. BTOporo pojla) NPpHBeAeHO Ha PHC. 
IIpu paccmoTpeHuu K. 1. K. NepBoro pOfa B WeJIOM, a HE TOJIbKO OTYETJIHBO B 
P@KeHHBIX CJy¥aeB, OOHApyxXNBaeTCA, YTO OHH, AOCTHrHyB HaHOonbUe 
Ppa3BHTHA B HHTepBase 3—10 yac., 3aTyXaloT NocTeneHHO Jo 19—20 yac. mup 
BOrO BpeMeHH, B STOM MOcseqHeEM HHTepBasle OHH UMeloT JHOO HaHMeHbUl 
pasBHTHe, HOO OTCYTCTBYIOT COBCeM (peJKO). 

Han6oubuiad NOBTOpAemMocTb OyxT HaOsOJaeTCH B HOUHbIC YaCbl, HHOM; 
OyxTaM conyTcTByioT uyru (Ta6n. 3). 


Y 


Yucno yacoG @ konebaHuanu 


S 


4 8 {25 AG 20 eee 
Yates ho mupobomy Gpementu 


Ta6nuna 3 
Cyrounpii xoq MopTopsemoctTu 6yxTooOpa3HHIX BO3MyeHHH (mo MaTepHany 3a 40 gHel| 


VnTepBasbl MHPOBOFO BpemeHH, 4ac. 4—3 4-6 7—9 10—12 13—15 16—18 19—21 22—2} 


Uncsio 6yxt, % 4 4 4 8 17 29 26 14 
Uucsio 6yxt c uyramu, % — _ - 4 1 12, 5 = 


B 3aKJIOUeHHe MOMb3Y!OCb CJYYaeM BbIPasHTb OsarogapHocTh A. VU. Trorp 
Hy, H3roToBuBluiemy cboTorambBaHorpad, u H, II. JlaqetujuKosy 3a no_yepmt 
B OpraHu3auuu HadsmoseHul. 


Mpxyrckaad Hay4Ho-HcceqoBaTebCKaad Tloctynuuo 
reomusnueckaa oOceppaTopua 8 IX 1956 
uM. BosnHeceHcKoro 


IWHMTHPOBAHHASA JIATEPATYPA 


* A. T. Mupouos, Kypn. reopus., 6,5 (1936). * A. T. Mupounos, Mss. AHCCO 
cep. reorp. H reopus., Ne 12 (1948). $8 TlA. Buuorpagos, Tp. H.-n. nucr. 3eM 
MarHeTusya, 21 (1956). * B. B. Hospum, Tp. H.-n. uncr. 3emu. MarHetu3ma, 15 (198 
© BapAcu ly PaOn mareansiey UAL 93, Ne 2 (1953), ®T.10. Bepemarun, Baiixan, 194 
7A.W. 3a60poBceKkuh, Onextpopasuegka, 1943, crp. 356. 8B. A. T pounka 
JIAH, 91, Ne2 (1953). ® B. H. axuos, Onexrpuueckaa paspenka He®TAHbIX H Fa3OBl 
MecTopoxmeHHi, 1953, crp. 240. ; 
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loxnaygn Akayzemun Hayk CCCP 
, 1957. Tom 113, Ne 6 


TEXHHYECKAH ®H3HKA 


A. H. BOHHOB 


CCJIEMOBAHHE BOCIIIAMEHEHHA HArPETOM MOBEPXHOCTbIO 
B YCJIOBHAX JBHIATEJSA 


(ITpedcmaeaeno axudemukom B. H. Kondpameesoim 13 XI 1956) 


B adopaTopHbiXx OMbITaX He OOHApy2KHBaeTCH HUKAKOli CBA3H MEKY CKJIOH- 
TbIO TONIHBA K JeTOHAUHH B YBUTaTeAX (OKTAHOBbIM YHCJIOM) H ero CKJIOH- 
TbIO K KaJIHJIbHOMY 3a%KHraHHiO, a B YCIOBHAX 9KCHMyaTaWWW MOBbILWeHHe 
AaHOBOrO YHCa NOMaBAeT Kak JeCTOHAMHIO, TaK MW KaJIMJIbHOe 3axKUraHHe 
. Hukakux ykasaHHi Ha IpHUMHbI pacxoxKJeHHA B ONYyOAMKOBaHHbIX 
oTaX He COJepxKUTCH. 
MoxkHO Obluio NpeqnosaraTb, YTO yKa3aHHOe MpOTHBOpeyve CBASAHO C TeM, 
BOCIIJIaMeHeHHe OT KrOpAYHX TOYEK» OOBIYHO HCCeAOBAIOCb Ha HEKOTOPbIX 
\HJAPTHbIX» peXKUMAX — JasleKHX OT Mopora AeTOHaLHH B Cyy¥ae BbICOKO- 
AHOBbIX TOMJIHB H 3HAYHTeJIbHO Oovlee OM38KHX K NocweqHeMy Ha TONIMBAX 
KOOKTAHOBbIX, TOra Kak peaJIbHble ABHraTeJIM, KaK MpaBuso, skcnwyaTu- 
TCA B yCJIOBHAX, ONH3KHX K Nopory AeToHauwun. Kpome Toro, pH ucKyc- 
sHHOM BBeJCHHH B KaMepy CKaTHA ABHraTesA HeOOMbLIOH ropsAueH MOBepx- 
TH MIPOHCXOAHT HarpeBaHve JIMIUb HeMocpeCTBeHHO TIpHseratoulMx kK Helt 
UHH cMeCcH, B TO BpeMA Kak IPH KaJIWJIbHOM 3a2KHTaHHH, BbISbIBAeMOM OT- 
‘CHHAMH Harapa, Ooslee UJIH MeHee PpaBHOMePHO MOKPbIBaloOllero CTCHKH Ka- 
bl H JHUe NOpwIHA, BOSpacTaeT TemMepaTypa Bceli HecropeBleH YacTH 3a- 
a, UTO elle Oosee NPHOMHxKAeT YCNOBHA K YCJIOBHAM CaMOBOCIJIaMeHeHHA 
wKaTHA (K JleTOHaluu). B cooTBeTCTBHK C 9THM OblvIO MOCTaBJIeHO HCce{O- 
we, B KOTOPOM ONpeseiAaHCcb TeMiepaTypbl HarpeTOH MOBepXHOCTH, Tpe- 
MbIe JIA TOTO, YTOOb! BbISBATb BOCIaMeHeHHe IPH H3MeCHEHHH B WHPOKHX 
WeaX. TemlepaTyp UH aBseHHH cxKaTHA. 
DMbITHI MPOBOAMIHCb Ha ycTaHOBKe OJMHOUHOTO paOoyero WuKIa, MoApoo- 
MuCaHHOl panee (*), O6ecMeuHBaBlel TOUHY!O OLEHKY JCHCTBHTeJIbHBIX TeM- 
ATYpP HW JlaBMeHUi cKaTHA MPH MOMHOM OTCYTCTBHH KaKOrO-sIHOO HEKOHTpO- 
yeMoro CaMopasorpeBa HOBepXHOCTH CTCHOK H BO3MOMHOCTh coTorpaduye- 
4 perucTpalluu pacnpoctpaHeHusa Miamenu. [opayad MOBepXHOCTb cocTosua 
(MXPOMOBOMi MwacTHHKH pasmMepamu 10x 15X0,5 MM, IpunatHHOH K HOKKaM 
HHUKeJIeBOl MpOBOJIOKH MaMeTpoM 2,5 MM HM pacnOvlOx%KeHHOH B CpefHel Ya- 
KaMepbl cxkaTHA. Harpes MacTHHKM OCYUeCTBJSJICA TepeMeHHbIM TOKOM 
KOO HallpsxKeHHA, TEMNepaTypa KOHTPOMMPOBaaCcb MpHNaAHHON K MlaCTHH- 
‘epMollapoll, TaPHPOBKa KOTOPOH MpOwsBOAUMAaCh B paOOuHX YCMOBHAX NO- 
[CTBOM payjMalWMOHHOrO TMpoMeTpa, HaBOAMMOTO Yepes CTeKJIAHHYIO KpbIlll- 
UMIMHIpa Ha cpefuio1o HavOovlee HarpeTy!o YaCTb TaCTHHKH. 
pH HeKOTOPHIX HeH3MCHHBIX HavaJIbHbIX YCJIOBMAX OMpefeNAIMCh [Ba 
IeHHA TeMIlepaTypbl WwacTHHKH: 7, — OTBeYaBWad Hayasy peryJApHoro 
WIAMeHeEHHA B KaxKJOM oOMbITe (WHKse), H T,— OTBeYaBIaA NOJHOMY 
spauleHulo BOcIaMeHeHHA. PasHocTb MexKy S9THMM [BYMs TemMMlepaTypamu 
WHO He mpepocxogusa 10°; 3a TemnepaTypy NosxKuranua 7, UPHHMMaWJaCb 
jyuHa, cpequaa Mexgy 7, HW JT). Tlocme sToro H3MeHAJICA OMMH M3 Mapa- 
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MeTpoB paGouero pexkHMa H TeM %e CMOCOOOM OllpesedAJOCb HOBOe 3HayeH 
Loy GB OG 

Ha ocHoBaHil CnelHaJIbHO MpOBeeHHbIX TaPHPOBOYHHIX OMbITOB PaccyHyT 
Balch TeMepaTypbl HW apsenHa coKaTHA (Tox HW Pex) B Npeqmomo%KeHx 
OTCYTCTBHA KaKOrO-H6O CaMopasorpeBa CMeCCH 3a CUeT MpesINAMeHHbIX Pee 
uuii wu crpousmcb gapucumocru Ty =f (Tox) 4 Tn = F (Pax). 

Ha puc. 1 mpeqcrapmeHbl NOJyyeHHble H3MeHeHHA TeMNepaTyp NOJ>Kul 
HUA B 3aBHCHMOCTH OT TeMMepaTYPb! CKATHA MIA Pas IMYHbIX TOMVJIMB IPH 
MeCHHBIX 3HaueHHAX P.x, = 8,25 ara uw aw = 1. Mbl BUAMM, YTO IPH HH3KHX J 
(550° K) pasmmuua B TemiepaTypax MOJ>KHTaHl 
OTJCJIbHbIX TOMJIMB OUCH HEBEIMKH — KOeOJIK 
ca Bupegemax 1150—1200°K, Homo Mepe ToB| 
weHud Tox. 93TH pasJIMYuA pesKO BO3spacTaH 
IIPHYeEM HEKOTOPHIe TOMJIMBa MCHAIOTCA MeCTAaN 
STO CBA3aHO = C TeM, YTO He TOJbKO YP 
HaKJIOHA KPHBbIX, XapakTePH3SyIOWINX 
mocTH Ty =f (Tox) pasuMyeH Qua 
TONJIMB, HO, KpoMe Toro, HauHHawA C HeKO! 
pol pasmHUHOH JIA KaxKOroO TONJHBa TeMI 
paTypbl CKaTHA, 9TH 3aBHCHMOCTH, q 
HavaJibHO JIMHeHHbIe, KpyTO 3arHOaw7 
BHH3 10 Mepe mpH6aHxKeHHA T.% K SHaYeHHS 
JOCTATOUHBIM JJIA CAMOBOCIJIAMCHeHHA Jak 
TO TOMJIMBa 3a C4ueT OHOTO JIMUIb CcKAaTY 
YepemmueHve yruia HakNOHAa xXapakTepHe? 
HauMHaeTcaA pH Tem Oomee HU3KHX Tox, © 


Gocnnamenenue om pkamug 
650 700 °K 


550 


000 600 


—_ 


Tou 
Puc. 1. 3asucuMocTb Temmepatypbl 


nowKuraHHuA OT TemilepaTypbl 
OKATHA WIA PasHUREIX TOMJIHB: 
1 — 6eH30.4; 2 — uz0oKTaH; 3 — 
TpyntaH; 4 — yunz06yTHeH; 
5 — xw-renran; 6 — 50% wu30- 
oxtaua + 50% rentaHa; 7—rel- 
TaH + 4 ma/m Fe(CO);; 8—n30o0K- 
Tan + 4 mua/n aTHNIOBOH x*HI- 
KocTH P-9; 9 — n300KTan + 2% 
w30aMHIHuTpHtTa. JlapneHve cKa- 


HM2Ke OKTAHOBOe YNCIIO TONIMBa. XoTA ji 
BbICOKOOKTAaHOBBIX TOIJIMB 3arHObl KPHBbIX 
puc. 1 oTcyTCTBYyIOT, HO CieluuaJbHbIMH OTLBI 
MH CMOBBIWeHHeM Tx. Qo 800°K 6nIn0 
YeCTBEHHO TlOKa3aHO, YTO «3arHObly Mer 
MecTO y BCeX 6€3 HCKJIIOUCHHA TOMB. 
SapucumocTu Ty, = F (Pox) MpHBeeHbl 
puc. 2, mpHyeM BUAHO, 4TO OHH B_ jOCTAaTC 
HOH Mepe CXOJHbI C 3aBHCHMOocTAMH Ty 
= f(Tox) —B O6aCTH HU3KUX aBeHHH pa3u 
WHA MOXY OTeJbHEIMH ‘TONJHBaMH  BeCbI 


THA 8,3 aTa,a = | 
MaJIbl, 10 Mepe 2Ke NOBBIMeHHA Poy paz IHW 


B TeMIlepaTypax MojKuraHHua Bce Oosee BEC 
pacTatoT HW XapaKTePHCTHKH JIA OTACbHbIX TONJHB TepeceKaloTca. 
EcrecrsenHo OnI0 TpequONOKUTH, YTO HaOmMOaemoe IIporpeccHBHOe CH 
*KEHHE TeMMepaTyp NOs KUranud, HaYMHad C HEKOTOPBIX 3HayeHHH Temmepaty 
M WlaBJIeHHM CKATHA, OOA3AHO PasBHBAIOWIMMCA B CMeCH TpesuaMeHHb 
peaKWHAM, KOTOPHIe IPH faJbHeliwem NOBbIMIEHHH Tx. WIM Pox. MpHBOLAT 
CAMOBOCIIJaMeHEHHIO H O€3 HaIMUNA HarpeTO MoBepxHocTH. ITo noyTBepx jae 
CH TEM, JYTO BCAKOC NOBbIWWEHHE CTOMKOCTH TOINJIMBa K CaMOBOCTHaMeHeHy 
(WeTOHAUMM), Tak 2%e KaK HM mO60e cMsarueHne YCJIOBHH, BbISbIBaIOULUX JY 
CAMOBOCIaMeHeHHe, MPHBOMT K CrwlaxKMBAaHHIO HH NOMHOMY ycTpaHeHy 
«sarM6a» xapakTepucTuk. Hanpumep, B cygae 50-oKkTaHOBOli cMecu CHYDKeHI 
creneHu CxaTHa Cc 7,6 yo 5,9 mpuBeto K NOmHOMy ycTpaHeHMIo 3arn6a- 
3aBHCH MOCTb Ti=F (Pox) CTana JMHelHOl, UpakTuyecku coBnasarouleli c xapa 
TeEPpHCTHKOH USOOKTaHa pH ¢ = 7,6 (puc. 2). 
JtoOapnenve K Hs00KTaHy 4 Mua—/ a 3THIOBOi xXuAKOCTH P-9 IIpHBeJiO 
OouIbIIeMy MOBBIINeCHHIO T, B OOaCTH BLICOKUX 3HayeHUET T cx, HEKeIH HASKA 
J[o6aBKa mpogerounatopa (2% H30aMHJIHUTPHTa) MOUTH He H3MeHHVa 3HaueHl 
Tn Up To. = 550°K uw 3amerHo ycusiusa 3arM46 XapakTepHCcTHKH MpH BBIC 
KUX Tox (CM. IyHKTHpHbe HHH Ha puc. 1). AHanormuunie pesy bal 
Obl NoyUeHbI H C APyrHMH TONMBaMH. 
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\HaM3 TOJYYeHHEIX HHUKaTOpHEIX AMarpaMM TOBOPHT O TOM, YTO pes- 
cHuxKeHHe 7), COBMaylaeT C HauaJIOM pasBHTHA B Harperoii cxKaTHem 
M MPeAMaMeHHbIX PeakIMH, CONPOBOKAaOUINXCA MOBIWeHHeM JaBeHua 
MiepaTypbl CMecH (XOJIOMHONMAMeHHad CTayuA OKUCJIeHHA). 

SHATHIC B PANE THIMYHBIX CYUaeB MHOroMleneBble PoToperucTpalun mpowec- 
ropaHua (omMcanue metoga cm. (3)) noKasaM, YTO B MOMHOM COoTBeTCTBHU 
SYyJIbTAaTaMM HaluuX WpexXHUX OMbITOB (*) H Apyrux uccefoBanuit (°*), Bo 
. O€3 HCKJNOVEHUA CYYaAX OT HarpeToii NoBepxHocTH GepeT Hayao paciipo- 
HeHHe (pOHTa TWWiaMeHH, BNO/IHe TORecTBeHHOrO (bpouHTy MsaMeHH OT 
BI. BocnlaMeHeHuve BCera HOCHT TOYeUHbIT XapakTep — BOSHHKaeT B Ka- 
‘IH60 OfHOH TOUKe HarpeTOl MOBepXxXHOCTH, OT KOTOpOH (pout nvwaMeHH 
IPOCTPaHAeTCH CO CKOPOCTAMH, B OCHOB- - ‘ 

OMpeeIA€MbIMA HHTeCHCHBHOCTbIO Typ- 
SHTHOTO §=IBHXKeHHA 3apsga. Kapruna 
<OJIbKO He H3MeHAeTCA H B TeX cuIydaAX, 
ja B CMeCH, OKpyKatouleH Harpetry1o m0- 
<HOCTb, HaUYHHalOT HHTCHCHBHO pa3BH- 
CA TIPeAMAMeHHbIe Mpolecchl, mpHBos- 
-K 3HaYHTeIbHOMY CHH2KeHHIO Temmepa- 
MOJ>KHTaHHs. 

3 KavyecTBe HJIJNOCTpalluv Ha pric. 3 npu- 
HbI CXEMbI paciMpocTpaHeHuaA mwaMeHH 
TpOeHHbIe Ha OCHOBaHHH MOJJyYeHHbIX 
roulesieBbIX (OTOPervcTpallui) W HHUKa: 
Hble HarpaMMBbl, OTHOCALILMeCA K CLyyanM: 
- BOCIJIAMCHEHHA HarpeTol MOBep XHOCTbIO 
STOHUPYIoWleH OeH30JIO-BO3AYIIHOH cMe- 
HM 6 — rellTaHO-Bo3qyWIHOH cMecH, MpH- 
BOCIJIaMeHeHHe HarpeTOH MOBepXHOCTbIO 
W300 Bcero Hb 3a 1,2 Mcex (4° mo- PHC. 2. 3aBHCHMOCTB TemepaTyPbI TOn- 
*AHTaHHA OT WaBJICHHA CMATHA WIA 
oTa KpHBoUHta) AO B3PbIBHOrO CaMOBOC-  paannunbix Tons: 1 — 6ex3on, 2— 
Me€H€HHA OCTaJIbBHOM MacCCbl CMeCH OT  yw300KTaH, 3 — quM3s06yTuMeH, 4,5— 
1THA,— B MOMEHT, KOra Ha HHAMKaTOpHOH 20% Ms00KTana + 50% rentTaHa, 
rpamMMe OTUeTHBO BHAHO HasuuHe noBbi-- J—4 — Mpa crenenu cxaTua e=7,6 
(T o¢== 637—652° K), 5 — np e=5,9 
IMA laBJICHHA, OOA3AHHOTO pa3BHTHIO (T.. = 603 — 618°K) 
OWHOMMAMeHHOrO TMpoLecca. Me 
B o6oux cayuaax Ha HarpeTOH MOBepXHOCTH BO3HHKaeT TOYeUHBIN oOuar 
MJIaMeHeHHA, OT KOTOPOTO HadHHaeT PpaclpocTpaHATecA ccbepHyeckui PpouT 
MeHH CO CpeqHHMu cKopoctamH 11—13 m/cex. B cay4ae a Bce cropaHnue 3a- 
laeTCH B Mpollecce paclipoctpaHeHua yKa3aHHoro *pouta Tviameuu. B csy- 

6 HOPMaJIbHbIM (bpOHT TwaMeHH yCIeBaeT OXBATHTb JIMIb BeCbMa HeOoVIb- 
(0 UACTb 3apAfla, KOra B 3HAYHTCIbHOM yaJieHHH OT HarpeTOH MOBepXHOCTH 
HUKal0T CaMOCTOATeJIbHbIe OYATH OOLEMHOFO CaMOBOCIJIaMeHeHHA, paciipo- 
aHaromeroca co cKkopoctamu oT 100 yo 400 m/cex. IIpu 910m, B pesyub- 
e oco60 ObicTporo paciipocTpaHeHHa CaMOBOCTIIaMeHeHHA B 30He A, BO3HH- 
T yJlapHad BOJIHA, H Wpoulecc 3aBepllaeTcA paclpocTpaHeHveM CaMOBOCIIIame- 
[MAA Y2KE COBMECTHO C (PPOHTOM STO BOJIHbI, T. €. HMeeT MECTO JeTOHALIMA. 
O6nHapy2KeHHOe B HalllHX ONbITaX pe3KOe CHHKeHHe TeMMepatyp MOA*KHranuA 
peTOH MOBepXHOCTbIO MO Mepe MpHOJIM2%KeHHA CMeCH K YCJIOBHAM €€ CaMOBOC- 
IMCHCHHA OT CKATHA MMeeT CYIECTBeEHHOe 3HaveHHe Kak JIA paspaOoTKH 
OJOB OWCHKH CKJIOHHOCTH pa3JIMUHbIX TOMJIMB B KaJIMJIbHOMY 3aKHraHHto, 
“HW WIA TpaBHJIbHOrO MOHUMAaHHA psa HaOsOfaemMbIX B peaJIbHbIX ABHraTe- 
< ABJICHHH. B cBeTe NOMYYeHHbIX JAHHbIX OYLBHAHO, YTO MeTOJbI CPaBHHTeJIb- 
{ OLILHKH CKJIOHHOCTH TOMMUB K KaJIMJIbBHOMY 3axKHraHHlo JOJKHbI CTPOHTbCA 
‘MM OOpa30M, 4TOObI TapaHTHPOBaTb OTCYTCTBHE BJMAHHA MpelJaMeHHbIxX 
IECCOB, Pa3BHBaIOIWMXcH B HarpeTOH CKaTHeM CMeCH, HH CJelaTb 9TO 
IfHHWe BO BCeX CJIyYaAX OHO3HAUHbIM. 
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To o6cTOATeMbCTBO, UTO TeMMepaTypa NOWKNraHuA HarpeTOu MoBepXxHOCcT 
CMeCH, B KOTOPOH aKTHBHO pa3BHBalOTCA MpeNaMeHHble MpOueccbl, MOwx 
ObITb Ha HECKOMbKO COT rpafycoB HWxKe TemMMepaTypbl NOMKHraHHA HeNOM 
TOBJIGHHOH CMeCH, OOBACHAeCT MCTOUHHKH pxAla MpPOTHBOPeYHBbIX 3aBUCH) 

. cTeH, HaOOaeMbIX B ABUTa’ 

ama ax. Pa3BuTHe B CKaTOH CMe 

NnpeAMaMeHHbIX peakUHH Mp 
BOUT: C OAHOH CTOPOHBI K 0€¢ 
€MHOMY CaMOBOCIIJIaMeHeHHI0 

JleTOHalMH, C pyro cTOpoH 

Te Ke MpesmamMeHHble Mmpous 

cb! OOslerualoT BOCIJIaMeHeH 
OT HarpeTbIX NOBepXHOCTe 
KOTOpoe, JlaBad Hayao pa 
poctpaneHHio = ONOMHNTED 
2 GMT 2g 44g? ~=SCIX PPOHTOB HOPMAaJIbHOF 

TYpOyseHTHOrO NWiaMeHH, yek 
pveT cropaHHe mocequeH Y 
CTH 3apagqa B ABuraTene H 83 
TPpyAHAeT BOSHHKHOBeHHe J 
TOHAUHH. . 

CyulecTBeHHO, 4TO BJIHAH 
TIpeAMaMeHHbIX TPOWeccos | 
TemnepaTypy NOM xKuraHHa 
rpeTOH NOBepXHOCTbIO ABUJAeT 
cBoeoOpasHbIM peryJiHpytoull 
(bakTopoM, oOecneuHBatolll 
440°  BO3MOXKHOCTb BOCIyIaMeHeHI 

yMepeHHO HarpeTbimMv noBep 

HOCTAMM JIHLUb B CaMOM KOHI 

cropaHHa, Kora B nocamesH 
yacTH 3apayla HawWHaeTCA HHTeHCHBHOe pa3BHTHe NpeANaMeHHbIX peakUA 
B TakuX yCMOBUAX B 3HaYHTeMbHOH Mepe HCKJIOYaeTCA BO3MOKHOCTb Npex] 
BPeMeEHHOrO CaMOBOCMIaMeHeHHA, Id KOTOporo TpeOyeTrca Oomee BbICOKé 
TemMepatypa «ropx4yHX TOUeK». 


| 
| 


Puce. 3 


Wuciuty1 xumMuyecKkon u3HKu Tloctynuso 
Akayemuu Hayk CCCP 10 XI 1956 
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Hornagp Akaygemun nayr CCCP 
1957. Tom 4113, Ne 6 


TEXHHYECKAA SH3HKA 


C. T. KHUIKHH u H. O. MAHACKIOK 


O XPYIIKOCTH XPOMA, 
(ITpedcmasaexo akademukom I[1. A. Pe6undepom 21 VII 1956) 


Ipupona XPYIKOCTH XpOMa MOxXKeT ObITb NOHATA Mp paccmoTpenun mpel- 
eHHOH A. ®. Yodcpe npunuunnasbyoi cxembl xpynkoro H BASKOTO pa3spy- 
WA, a TaKKE SKCNCPHMEHTAbHbIX JAHHbIX, NOMYYEHHBIX MPH HCMbITaHHA 
Ma WH ero cnwaBoB. CormacHO STHM MpeAcTaBsIeHHAM, B JOBONbHO GoOWIbLLIOM 
Na30He TeMNepaTyp COMPOTHBJeHHE OTPLIBY JOJMKHO OCTaBaTbCA NpaKkTH- 
<H NOCTOAHHBIM, NOHHKAACh JIMIUb MPH JOCTATOUHO BLICOKHX TemmepaTypax. 
PesyJIbTaTbI NPOBECHHbIX HaMH HCMbITaHHH TOBOPAT O TOM, YTO CONpOTHB- 
We OTPbIBY NOJHKPHCTaNMYeCKOrO TeXHHYeCcKOrO XpoOMa C MOBbILIeHHeM 
lepaTypbl pacteT, a He OCTaeTCa HeH3MeHHBIM (puc. 1). Jlo onpegzenennott 
HepaTypbl yIWHeEHHe paBHO HYJIO, a 3aTeM OHO pacTeT H paspyLiieHve u3 
T1KOTO TepexoguT B BABKOe. Mex TeM, eCJIM CUHTaTb, YTO MOpor xXwaqHo- 
KOCTH XpOMa, Kak HW APyIrHX MeTaJJIOB C OODEMHOLLEHTPUPOBaHHOH pelerKo, 
HCHT OT TeMNepaTyPpbl NaBJeHHA, TO MepexOA OT BASKOFO K XPYIKOMY pa3- 
HEHHIO JOJIKEH Obl Obl HACTYNHTb HW2KE HOPMAJIBHOH Temneparypbl, TaK Kak 
ECTHO, TO, HaNpuMep, y Takoro Goviee TyroNMaBKOFO MeTasla, KaK MOJIMO- 
, 9TOT Nopor HaxoguTcA HHKe 0°. 

YBeJIMYEHHE CONPOTHBJeHHA OTPbIBy HaOOfaeTCA TakxKe y 3aKaJICHHbIxX 
MAPTEHCHT CTasieH, C NOBbILIeEHHeM TeMNepaTyPpbl OTIYCKa, YTO CBA3AHO C pac- 
OM MapTeHCHTa H YyMeHbILeHHEM HCKaKeHHH KPHCTaJMUYeCKOH pelieTKH. 
MoxkHO MpeANOMOKUTh, YTO BCE QIEMEHTHI, PACTBOPAIOMLHECH B TOM HIM HHOM 
auisie NO NPHHUNNY BHEApeHHsA, MOryT, NOAOOHO yrvieposly B *Keese, CHIbHO 
\OPMUPOBAaTb KPHCTAaKYeCKYIO PellieTKY MeTaJJJa BTBEPOM COCTOAHHH, TeM 
IbIM NOHH2KAA CONPOTHBJeHHe OTPbIBY. C STOH TOUKM 3peHHA HH3KHe 3HadeHHA 
POTHBJeEHHA OTPbIBy XPOMa IPH KOMHATHOM TeMllepatType CJleq_yeT CBASATb 
OKAJIbHbIMH HCKaXKeHHAMH KPHCTaJJIMYeCKOH peleTKH, KOTOPbIe BbISBaHbI 
MeHTaMH, OOpasyIOWIMMH C XPOMOM TBepJbIH pacTBop BHeApenuA. K TakHM 
MCHTAM OTHOCATCA a30T, KHCJIOpOs, BOJOpoA, yruepoq uM Cop, mpnyem 
60e BHHMaHHe JOJ2KEH MpHBseub K Cebe asor. 

Ip nepensape 10 pasmHyHOH TeXHOJIOFHH 3/IeKTPOJHTAIeECKOrO pau HUpo- 
IHOrO XPOMa COJepKaHHe MeTAMYECKHX MpHMeceH MpakTHyeCKH He H3Me- 
TCA, HO MeHAeTCH CosepxKanne ra3os. J |p stom TemMepatypa Nopora XJaHO- 
IKOCTH H3MeHAeTCH B Mpeyenax 200—800°. ITO JaeT OCHOBAaHHe CUHTATb, YTO 
OBbIC IIPHMECH OKa3bIBaIOT CYWECTBCHHOe BJIMAHHE Ha NO/ORKeHNe Mopora 
JAHOJIOMKOCTH XpOMa. 

Orcioa CTaHOBHTCA OYeBHAHBIM, ITO TEXHHYECKHH XPOM He ABJIAeTCA YACTbIM 
ayJIOM, a HipescraBiset coOoli cnaB c epopMMpOBaHHOH B OTeJLHbIX yUa- 
aX 3epeH KPHCTaIMYeCKOH pelleTKol. 

XapaktTep BJIMAHHA SeEMeHTOB, OOpa3ylOlINX TBeEPAbIe PaCTBOPH! BHCAPeHHA 
ylaCTHYHOCTh XpoMa, pa3suuen. Bogopog He OOpa3yeT ¢ XPOMOM YCTOHUHBbIX 
PAbIX PACTBOPOB H He OKASbIBaeT CHJIbHOPO BJIMAHHA Ha NvlaCTHYHOCTb XPOMa. 
cOpo OOpasyeT C XpoMom ycTOHUHBHI TBepAbIH pacTBOP HM, Kpome TOrO, 
AuuecKOe CoesHHeHHe (OKHCuIbI). [lo HaluHM JaHHbIM Kak paCcTBOpeHHbiH, Tak 
BASAHHbIH KUCIOPOA HVXKHO CYHTATb (haKTOPOM, MOBbIWIAalOLlHM XPYIIKOCTb 
yMa TIpH HOpMasIbHOM Temnlepatype. AsoT B XpOMe MO?KeT HaXOMHTbCA Kak 
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B TBCpOM pacTBope, TaK HM B CBA3aHHOM COCTOAHHM (nuTpugzn CrN u CreN 
TIPHYeM MH B XHKOM, UM B TBEPJOM COCTOAHHH (oco6eHHO Mp MOBbILNeHHEIX Te 
TlepaTypax) XPOM BeCbMa 9HEPrH4HO B3aHMOJeHCTByeT C a30TOM TasOBOK (past 
DKcHepHMeHTAayIbHble HCCIeOBAHHA NOKASbIBalOT, YTO TeMMepaTypa Xa HOw} 
KOCTH XpOMa HaXOJUTCA B UPAMOM 3aBMCHMOCTH OT COfep2aHHA a30Ta B MeTAdIII) 
Tloqo6uo yruiepoyly B MapTeHCHTe CTaJIM, NO-BHAMMOMyY, HaHOOJIbIUee MOBBILICHI 
XPyMKOCTH XpOMa_ BbISbIBa 

kl /mm? pacTBopeHHbli a30T. Onak 

50 \ ecJIM cofepKaHve CBA3aHHOL 
a30Ta BeIHKO H HATPHAbI OOp 
3yIOT CKesleT, TO OHH pesk 
MIOBbILMalOoT TeMMepaTypy Mop 
ra XpyNKOcTH MeTaswa. 
Tipu QMTebHOH BbIZepRI 
XpoMa B OO1aCcTH BbICOKHX Tel 
llepatyp, HaynHas c 700°, ¢ 
MeyaeTca fudpy3suA asoTa | 
ra3soBpoh da3pr B xpom. Ecy 
Harpep BecTH pH 1000°, 
yxKe Yepe3 HECKOJIbKO YaCOB' 
IOBEpXHOCTHOM cyI0e XpoMa 0 
pa3yloTCH HUTPHbl, KOTOPB 
BbI3bIBaIOT Pe3KOe IIOBbILLICHE 
XPYNKOCTH MeTaJJIa, NOOO! 
TOMY, KaK 93TO MMeeT Mec 
IIpH a30TH3alH WH WeMeHT 
WMH Kevesa. 
udby3sua asoTta B xp 
400 300 200% MpoTekaeT Kak (ppOHTaJIb 
Tak AH MO rpaHHlam 3epe 


Puce. 1. W3meHeHwe MexaHWuecKHX CBOHMCTB MOMKpH- PEE ore BORO DYE 1p 
CTasIMUeCKOrO TEXHHYeCKOFO XPOMA B 34BHCHMOCTH OT AuPy3Hv 3HaynTeIbHO OoJIbH 
remnepatyppl. TIpamecu: Ne 0,04%; O, 0,05%; poHTambHol. IIpouecce qup@ 
Hz 0,003% ; C 0,03%. S; — conpoTuBieHne OTpHIBy, 34H 10 rpaHullaM 3epeH Bech 
©, — upegen mpounocru, 8 — OTHOCHTenbHOe YJWIN- CHJIbHO yckopseTcaA mpu 3 
HeHHe TpASHeHHH rpaHHl HeMeTaJJ 

ueCKHMH BKJIIOUCHHAMH, Hi 

IpuMep, OKHCJlIaMH. OfHako NyTeM JIerHpOBaHHA MOXKHO pe3KO H3MeHUTb X 
pakTep B3aHMOjelcTBHA XpoMa C ra3s0Boli (aso u ctbakTHYeCKH NapawH30Ba 
Mpouecc as0THsallMH, CJI€OBATeMbHO MOBbILWeHHA XPyNKOCTH B Npowecce AW 
TeJIbHOH BbIJepXKKU MeTaswa IIpH BbICOKUX TeMMepatypax. . 
Utak, rereporeHHOcTb TBeporo pacTBopa HM reTepodbasHOCTh TeXHUYECKO 
XpoMa jlealoT ero XpymkuM. K HanOoslee BpeAHbIM MpHMecsHM H3 "NCA Iu 
MeHTOB, OOpasytOllNX TBepfble PaCTBOPb! BHEAPeHHA, OTHOCHTCA Npexkye BCE 
a30T. OuMeHHe MeTaJJIa OT MpHMecelt JOM KHO MPHBeCTH K MOHW2KeHHIO TeMMI 
PaTypbI XJiaHOMOMKOCTH 3a C¥eT NOBbILCHHA COMPOTHBJICHHA OTPbIBY H, BO! 


MO?KHO, 3a CYCT TOHHRKEHUA CONPOTHBJICHHA HavaJIbHOU MiacTHyeckoH Teco; 
Malyn. 
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XHMH #1 


A. B. ABJIOB u H. M. CAMYCb 


lJIKGHOM TPAHC-BJIMAHHM THAPOKCOPPYNObI Y JHOKCHMHHOB 
TPEXBAJIEHTHOFO KOBAJIBTA 


(HTpedcmaeaeno akademuxom H. H. Yepnaessim 25 XII 1956) 


PH M3yYeHHH KHCJIOTHBIX CBOMCTB HHTPO-ONC-JHMeTHITIMOKCH MOaKBO- 
mpta [CoH20(DH)2NOz] 6piio HaliqeHo, YTO 3TO COeAMHeHHE MOMHOCTHIO 
30pAeTCA B KOHWEHTPHPOBAaHHOH MeOuH, OOpasya pacTBop TeMHO-KpacHoro 
a. IJpu slerkoM HarpeBaHuH STOrO pacTBopa BbIMAaaeT OOHMbHbIM KpacHo- 
WHEBbIM KPHCTasIMYeCKHH oOcasoK coctaBa K[Co(DH)2(OH)2]-3H20*. 
iM 2Ke IlyTeM Oblyia NowyyeHa WH HaTpHeBaA CoOub. 

30THAA KHCIIOTA, JeHCTByA Ha STH COMM, OOpasyeT OKpaleHHbIi B Kpacubiit 
HUTpaT OHC-AHMeTHJIPIHOKCHMOAHaKBOKOOaJIbTA, IIPHYeM OTYETIIHBO BHO 
30BaHHe IpOMexKYTOUHOrO MpoxykKta: 


K [Co (DH). (OH)] + HNOg = [CoH,O (DH)z OH] + KNOs; 
[CoH,O (DH)» (OH)] ++ HNO, = [Co (H,0)2 (DH)s] NOs. 


YUHTb B YHCTOM BHe MpoMexXyTOUHOe Coe NHeHHe — rvpoKco-6uc-HMe- 
JHOKCHMOaKBOKOOaJIbT —- YasIOCb, JeHCTBYA OCTOPO2XKHO pacCTBOPOM Kap- 
Ta KaJIWf Ha XJIOPO-6HC-MMeTHJIFIHOKCHMOAaKBOKOOaIbT. Ecau o6NHTb 
OaKBOCOeHHEHHE WLEOUbIO, MOUYYHTCA MMrHApoKcocoesuHeHHe. OTOT 
06 ABNIHeTCH Oosee YOOHbIM JIA NOMYYeHHA MocseqHero. 

1w2Ke TIPHBeeHbI SIEKTPOIMPOBOAHOCTbh H 3HayeHHA PH pacTBOopoB Tpex 
CONHCaHHbIX COeMHeEHHH pH pa3sBeyenHu 1000 «a/Momb: 


Mie, oM-tcm? pH 
K[Co(DH)s(OH)2]-3H,0 132,8 9,46 
[CoH,0(DH)(OH)]-H,O 9.7 7,02 
[Co(H_0)2(DH)2]NOs 217,9 5,79 


[urn {poKco-6Hc-AMMeTHJPIMOKCHMOKOOaJIbTHaT KaNHA JaeT UleO“Hy!o 
WuIo BCJIeICTBHe THApoONM3a MO ypaBHEeHHt0: 


[Co(DH)(OH)2]~ + H20 2 [CoH,0(DH)2(OH)] -- OH- 


KBO-OHC-HMeTHJITIMOKCHMOKOOaJIbTH-HOH J{MCCOWMHpyeT MO ypaBHeHHIO: 
[Co(H,0)(DH)2]* 2 [CoH20(DH)2(OH)] -+ OH. 


DOKCO-OHC-[HMeTH JP AHOKCHMOAKBOKOOAIILT MpelcTaBsneT CoOoIO aMouHT: 
[CoH,O(DH).(OH)] 2 [Co(DH)2/OH)s]~ + Hf, 
[CoH,0(BH)2(OH)] -+ H* = [Co(H20)(DH).]*. 
IpH HarpeBaHHi MPH ApOKCO-OHC-AUMeTHJIPIHOKCHMOKOOaJIBTHaTa C KOH- 
[pHpOBaHHO coAHOH KUCMOTOH oOpasyercA JUXJIOpO-OHC-JUMeTHJLIH- 
* DH o6o3nHauaer ocTaTOK AuMeTHArAHOKCHMa CH 3 — me CcC— oo 
NOH NO 


AH, rT. 113, Ne 6 {265 


OKCHMOKOGasIbTUKUCIOTa H[Co(DH)Cl] xapakTepHoro 3eJleHoro IBeTa. OTA pei 
IMA 3aCTaBsIAeT NIpHMMcaTh OAHY H TY %Ke KONHrypallMo BCeEM AMOKCHMHE 
KoOambTa THNMa [Co(DH)2X2]. 

OcHOBBIBadCh Ha 3aKOHOMepHOCTH TPaHC-BIMAHHA, OHHM M3 Hac OB 
BbICKa3aHO TipesmouoxKenve, YTO B COCAMHCHHAX [Co(DH)2X2] yipa ocTaTKa 
HaXOMATCA B Tpan¢-MosoxKeHH Apyr K Apyry (*). HanbHeliee usyyenue 1 
TBEPAUIO SITY MpOCTpaHCTBeHHYy!o KOH@HrypallMio WMOKCHMHHOB TPexBadle) 
Horo KoOabTa (7, *). B moceqHee BPeMA Ha OCHOBE H3yYeHHA uHppakpacH 
cnektpos, Hakaxapa (4) Obluio MouwyYeHO.TaKKe MOKasaTeIbCTBO TPaHCKs 


cburypalun 


H [Co (DH)z Cle]. 


Tlepexogq. HHTpo-6vc-AUMeTHJITMHOKCHMOAaKBOKOOAIIETA B JuruypoKco-6 
JUMeTHJITJIMOKCHMOKOOaIbTHaT KaJIHA MOXKHO OODACHHTH Cue yIOUMM o6pas 
HCXOA H3 3aKOHOMepHocTu TpaHc-BNaHHaA HM. VW. Uepnaesa (°). [lpn qeucr 
IWeJIOUH  HATPOaKBOCOeHHEHHe NepeXOAMT NepBOHAaYaIbHO B HHTPOruApOK 
6uc-uMeTHrMOKcuMOKOOanbTHaT K[Co(DH)2(OH)NO2]-H20.  TuApoK 
rpymma, KOTOpoli Halo IpHMucaTb TpaHc-BIMAHMe Oowlee CHJIbHOe, YEM Y HUT 
rpyllbl, oca6aeT CcB13b NOs-rpynmbl C ATOMOM KOOaJIbTa, H NOCMeAHAA 3 
mjaeTcA Ha ruspokcorpymny: 


NO, NO, OH 
OH~ OH> é 
Dou | | oF Dou) 2 | ont Pon + os 
4,0 ‘ QH Qu 


IIpomexytTounpit mpoxyKtT K[Co(DH)2(OH)NO2]-H2O Opi nosyyen jen 
BHeM KapOoHaTa KaJHA Ha HHTpoakBocoeMHeHHe. 

[Ipeynomoxkenne 0 TOM, TO B JHOKCHMHHAX TPeXBaJIeHTHOTO KOOasbTAa I 
pokcorpynma oOsaaeT CHJIbHbIM TpaHC-BJIMAHHeM, ObIJIO BbINBHHYTO JA O 
SCHCHHA JeHCTBUA WeOUH Ha AHHOH JM-430-pOJaHO-OHC-MMeTHJTIMOKCHT 
KOOaJIBTHKHCJIOTH! (7), HO He ObIIO TOra B OCTATOUHOM Mepe OOocHOBaHO. JI 
CTBYA UWeNOUbIO Ha H30-POaHO-G6HC-AHMeTHJILIMOKCHMOaKBOKOOAaJIbT, MbI CMO 
Teepb BbIJeIMTb B KPHCTaJJIMYeCKOM Bue AHTHAPOKCO-6uc-UMeTHIIMOKCH 
KOOaJIbTHAT. 

Takum o6pa3oM, ruj{pokcorpymna o6NafaeT OombuleH TpaHC-aKTHBHOCT 
YeM poOJaHo- MW HATporpynnpl. YunTHIBaA, YTO pofaHorpynna OOsaqaeT Gob 
TpaHC-akTHBHOCTbIO, 4YeM rpymna HUuTpO- (3), 3TH TPH rpynmE! Hao pacno 
XKUTb B CJe/{yIOUleM MOpsAAKe MO BOspactTalouleH TpaHC-aKTHBHOCTH B JHOKCH 
Hax TpeXBaJieHTHOTO KOOasIbTAa: 


OH > NCS > NO, 


IKCNeEPHMeCHTANTbBHAA VedaC wl ob 


Jleut#cTBue menouehH Ha HUTPO-OuUC-AUMeTHIArA 
OKCHMOAKBOKOOaAbT. a) 2,0 Pr HuTpO-6uc-quMeTHIrIMOKCHMOAaK 
KoOanbTa (°) oOnMBatoTca 10 Ma 50%-ro pacTBopa egfKoro Kaa. [Ip 1 
MeIUMBaHHH OOpasyercsA TeMHO-KpacHbit pacTBop. IIpu warpepanuu noceyi 
BbillayaeT OOWJbHbIM KpUCTaIMYeCKHH OcaqoK. NlosyueHHad comb Mepenocnt 
Ha CT@KJIAHHbIM PUIbTP, IPOMbIBaeTCA aOc. STHJIOBbIM CIMPTOM WH OyTaHodl 
M 0A KOHell spupom. M3 d@unyTpata Mp HeKOTOPOM CTOAHHH BbINayaeT HOB 
NOpuuA MpoxykKta. OOuut BHIxoA coctaBrset 75% Teopun. BemectBo moj ME 
POCKONOM Iipe/CTaBJIAeT TEMHO-KPacHble VJIMHHbIC YeTLIPEXYFOJbHbIe NpH3M 
OueHb Xopolo pacTBopsxeTcsH B BOJe, HepacTBOpHMO B ac. cuupTe u auf 

PacTBop KaJIMeBO COM QUTHAPOKCOKHCJOTHI OOpasyeT ocayKu c Rb, ( 
Hg, Hg”, Pb”. na ananusa BemectBo 6bvi0 BbICyIeHO MexK Ay MucTaMU (puJIbTf 
BaJIbHOK Oymaru. Ilorepa B pece npu 105° 13,80%. 

Halineno %: Co 14,06; 14,07; N 13,64; 13,34 
K [Co (C4H7N2O03)2 (OH)2]-3H2O0. Baraucsieno %: Co 14,17; WN 13,46; H,0 13 
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(aJIHEBAA CONb AMTHAPOKCO-6uc-UMETHATAMOKCHMOKOOANbTHKUCAOTHI Biep- 
ObWia lonyuena Kam6u (7) npn gelicrsun 3 Mom. ankKoromsta KaJus Ha 
cb [CoDH2(DH)Bre] B ac. cnupte. 

) Ilpu geficrsun eqxoro natpa Ha HuTpoakBocoequHeHHe mogyuaerca jJ{H- 
OKCO-OC-UMeTHIPMOKCHMOKOOaIbTHAT Hatpua Na[Co(DH)2(OH)s]-5H20, 
PbIM MpefcTaBneT coOolO KOPHUHeBO-KpacHbIlt KpucTaMueckHli ocaoK. 
MHKPOCKONOM HMeeT BH] JWIMHHbIX YETHIPEXYFOJIpHbIX MIacTHHOK. Bprxoy 
Teopuu. Iloreps B Bece mpu 105° 20,02%. 


57 Cod 3395013; 247 N1 42,82 


Hatiqeno %;: 
%: Co 13,54; N 12,84; H.O 20,65 


Na [Co (DH)» (OH)s|-5 HsO. Baruncaeno 


sBICyINeHHOe TIpH 105° BewjecTBO %KaHO MoroulaeT BOAY W3 BO3yXa. 

TH¥axk BO-OHC-ARAMCTHATAHOKCHMOKOOaAAbBTHHUT 
r [Co(H2O)2(DH)2]NO;. Comb QUrHApoKCOKHCJIOTbI pacTBOpAeTCA B MHHH- 
9HOM KOJIHYCCTBE XOJIORHOH BOsbI. K nowyyeHHOMY pacTBOpy Mp Momeun- 
[M NIpHOaBJIAeTCH NO KallIAM KOHILCHTPpHpOBaHHaA a3OTHaA KHCMIOTa JO Ha- 
| BbInaweHua ocayka. IIpu oxnaxkeHHH KONMYeCTBO TMocseHero yBeHUH- 
ca. Betlecrso nepeHOcHTcA Ha CTeKIAHHbI (buJIbTp, MpoMbiBaeTca ac. 
TOM H 39HpoM. OueHb XOpoulo pacTBopsAetTca B BOJe. Borxog 50% Teopun. 


Haligzeno %: Co 14,94; 15,06; N 18,06 
[Co (HO). (DH)2] NOs. Bstunereno %: Co 15,23; N 18,08 


Ipu slerkOM HarpeBaHHH JMaKBOHUTpata C H38ObITKOM poOaHua KasA HW MOY- 
ICHHH PacTBOpa BbIlaaeT MOUTH KOJIMYECTBEHHO JMH30PORaHoO-Ouc-JMMeTHI- 
/KCHMOKOOaJIbTHKHCIOTa. HarpeBanve c rasOreHOBOJOPOAHbIMH KHCJIOTaMH 
30JMMT K 3eJICHBIM AHraOreHOKHCOTaM, HampHmMep H[Co(DH)eCle]. 
“HA poOucAuMeTHATAHOKCHMOAKBOKOG6a A bTICOHO- 
1)20H]-H2O. Xs10po-6uc-quMeTHJIPIMOKCHMOaKBOKOOaIbT (8) O6HBaeT- 
XOJIOMHbIM KOHIGHTPHPOBaHHbIM paCTBOPpOM MoTalla HH COAbl H 
MeIUHBaeTCA JO TeX MOP, MOKA MOJHOCTbIO He MepelileT u3 cepo-3eneHoro 
eTIO-KesITOe. BetlecTRO (HJIbTpyeTcA Yepe3 CTeKJIAHHbIM CpuJIBTp, MPOMbI- 
CAH HEOOJIbIIIHM KOJIHYECTBOM XOJIONHOH BOJbI, CIMPTOM H MO) KOHeL 3cpHpoM. 
of, 55% TeopHu. Iloq MukpocKoNOoM YrvApoKcoakBocoesMHeHHe HMeeT 
KOPOTKHX YeThIPEXYFOJIbHbIX IIPH3M. XOPOWO pacTBOPHMO B Bose H CHHpTe. 


Hafineno %: Co 17,19; 17,28; N 16,5 
[CoH,O (DH): (OH)]-H2O0. Brraucneno %: Co 17,22; N 16,36 


HJPOKCO-6HC-UMETHJPIHOKCHMOaKBOKOOaJIbT IPH BSAaMMOJeHCTBAH C Of- 
9KBUBAJICHTOM I[eJIOUH NepeXOAUT B AHTHAPOKcocoesMHeHHe, a IPH B3aH- 
HCTBHH C KOHICHTPHPOBaHHOH COJIAHOH KMCOTOH OOpasyeTca AUXJOpo- 
ofa. 
IpH oOMBaHMM Ha XomO,y XMOpo-6uc-MMeTHJTAMOKCHMOaKBOKOOAaJIbTAa 
UBIO OOpasyeTcH AMPHApOKcocoeMHeHHe, KOTOPOe IPH HEKOTOPOM CTOAHHH 
laeT B KPHCTaJIMYeCKOM COCTOAHHH. TakuM lyTeM O¥eHb YAOOHO NOWy4aTb 
coe HHeHHe. 
[uTPpOruvApoOKcoO-OuNC-AUMETHATAMOKCHMOKOOaIbTHAT Ka- 

K[Co(DH)2(OH)-NOz]-H2O. H3menbuennpiit B MOpowioK HHTpo-Onc-AH- 
JIPIMOKCHMOaKBOKOOaJIbT MpHcbinaeTCH K KOHUe@HTPHpOBaHHOMy pacTBOpy 
KUCJIOrO KasIHWA WM MepeMellMBaeTCA JO TeX MOp, MOKa KOPH4HEBO-KpacuHblit 
TBepOl casbl He MepelifeT NOJIHOCTHIO B KEITH, BeilecTBo NepeHocuTca 
WJIbTp, MPOMbIBaeTCA ObICTPO XOJOAHOM BOMOLi, 3aTeM CIMPTOM H S*PupoM. 
1 70% TeopuH. [logy MukpocKONOM HUTPOrH{APOKCO-OuC-UMETHITAMOKCH- 
OasbTHaT KaJIMA MpefcTaBlser COOOM MeJIKOKPHCTaIMHYeCKHH 2KEJITbIM 
OK. 
[pH oO.MBaHHH BOJOH HUTpoOaKBOCOeAMHEHNe TMepeXOAHT B HUTpo-Ouc- 
THJIPMOKCHMOAKBOKOOAJIBT, a IPH B3aHMOJelicTBHH CO eOUbIO OOpa- 
‘A JIMTMpoKcocoeAHHeHHe. 
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Jia aHamH3a ObI0 B3ATO eo a a BeulecTBo. Ilorepax B Bece 1 


105° 4,88%. ‘ 
Halizeno %: Co 14,37; 14,46; 14,33; N 17,46 
K [Co (DH)2 (OH) NO,]-H,O. Brruncseno %: Co 14,40; N 17,11; H,0 - 


H1'8 0.80 POT BAO a a aes MUMeCTHIATAHOKCHMO? 
6anbtuvat Hatpua - Na[Co(DH)sNCS(OH)]-3H20. Visopoyano- -6 
AUMCTHJITIMOKCHMOaKBOKOOaJIbT OOIMBaeTCA TIpH KOMHATHOM TemMepaT 
50%-M pacTBopoM eyKoro HaTpa. IIpH nomellMBaHHH H30poahHoakBOcoeHHel 
HOJIHOCTbIO NepeXOHT B KalITAHOBO-KpacHOe KPHCTAJJINYECKOE BeLLeECTBO, KC 
poe ObICTPO OTCaCbIBaeTCA Ha CTEKJIAHHOM (PUJILTPe, MPOMbIBaeTCA aOc. CIM 
wu acupom. Ilo, MukpocKonoM HMeeT BHA KOPOTKHX YeTbIPEXYFOJIbHbIX TPH, 
Burxog 60% Teopun. 

IIpu o6muBaHHH BOJOM H30POMaHOrHuApOKcocoeAMHeHHe MepeXOMUT B KEM 
MEJIKOKPHCTasIMYeCKHH H30pOaHo-6UC-MMeTHJITIHOKCHMOaKBOKOOAIIbT. 

IIlpu QHTeNbHOM xXpaHeHHH Ha BO3yxXe U380pOfaHOrMApoKCco-Ounc-AMMeT! 
PIHOKCHMOKOOaJIbT NO WeHCTBHeM Bar WH ABYOKHCH yrulepofla TakxKe MpeB 
maeTcA B H380pOJaHoaKBocoeHHeHHe. 

ns avaiu3a ObI0 BSATO BeIeCTBO, BbICYWeHHOe sie JIMCTaMH ae 
BaJIbHOH OyMarH. 

Hafineno %: Co 13,20; 13,30; CNS 12,90; 42 
Na [Co (CyH;N2Oz)2 (OH) NCS]-3 H,O. Boryucneno %: Co 13,35; CNS 13,16 


IIpH HarpeBaHHH  U30poaHoruApoKco-6uc-AHMeTHIIHOKCHMOKOOAaAI 
© KOHUCHTPHPpOBaHHbIM PpaCTBOPOM eKorO HaTpa OOpa3yeTca Uru ApoKco- 4 
AMMETHIPIHOKCHMOKOOaIbTHAaT HaTpHA. 


Hafigeno %: Co 13,40; N 12,90 
Na [Co (CygH;N2Oz2)2 (OH)2]:5 H2O. Barsucneno %: Co 13,51; N 12,84 
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Akayemuk B. A. APBY30B un A. B. ®YKEHKOBA 


YUEHHE B3AHMOJENCTBHA 3PHPOB OCSOPHCTON KHCJLIOTbI 
PAJIOMAHbBIMH AJIKHJIAMH METOJAMH ®H3HKO-XHMUMYECKOLO 
AHAJIH3A 


Mexanusm neperpynnuposku A. E. ApOy30sBa cryxKuT npeyMcTom u3yyeHua 
e50 mer. A. E. Ap6y3os (') cuutaer, ro meperpymmuposka (ocsuros B 9(pHpbt 
<HJPOCPHHOBHIX KUCJIOT NpecTaBIAeT JBYXCTAMMHbIH Mpowecc c o6pasoBa- 
2M IIpOMeK YTOUHOLO MpopyKra tpocdbonuesoro Tuna. JLH apomaTuyeckux cboc- 
TOB TaKOM Me€XaHH3M Obl HM OKa3aH SKCIePHMeHTaJIbHO. CymecTByer muHe- 
>, UTO JIA aNMaTHYecKHX docduToB mpo- 
KYTOUHbIC MPOMYKTbI TOTYAC CaMOTIPOH3- 
IbHO paslaraloTCcHd H KaK TAaKOBbIe He 
COOHI K CylecTBOBaHH!0 (7). Pay uccae- 
saTesIeH, OJHaKO, CUHTaeT, ITO Neperpyn- 
JOBKA MOXKET MPOHCXOAUTh 10 HHOMY Me- 
iu3My, Oe3 OOpas0BaHHA MposyKTa TpH- 
AVHeHHA raJlOHAHOrO aKa K cocdu- 
r, “). 

B HacTOAeM COOOMLeHUH H3JIaralorcs aH- 
2, NOJIYYeHHbI€ HaAMH IIpH H3SyYeHHH Mepe- 
mmupopku A. E. Ap6y30Ba metojamu cu- 
O-XHMMYeCKOrO aHaJiIH3a. OCHOBHOH 3aj{a- 
[HCCJICOBaHHA ObIIO BbIACHHTb BO3MOXK- 
Tbh HCHOIb30BaHHA [\MarpaMMbl COCTaB — 
HCTBO JIA H3yYeHHA BoTIpoca 06 OOpas0Ba- 
1 IIPOMexKyTOUHOTO IposyKTa MpH Mepe- 
TMIMHPOBKe aHdpaTHyuecKHX (ocuTOB B 
IpbI (OC*PHHOBHIX KHCJIOT. 

Hamu G6bIuI0 W3y4eHO B3aHMOJelHCTBHE 4g 
isTHMoctuTa C HOHCTHIM STHJIOM H Opo- — P/OC;H,), 
SThIM STHJIOM HW JHOPOMAHSTHJIOBbIM 2(pH- 

f, A TaKKe Tpudpenupochputa Cc HOAMCTHIM 

HJIOM H 9STHJIOM TIPH pa3sJIMUHbIxX TemMMepa- 

ax. VisMepeHHA KOHCTAaHT NpOHSBOANNCh Mp 20° nocae MpeBapuTesIbHOrO 
peBa cMeceli B TepMocTaTax C 3ajJ[aHHbIMM TemIlepaTypaMu. Temnepatypa 
fepeHus 20° Bbi6paHa BCJIeCTBHe JIeTyYeCTH OHOTO 3 KOMMOHEHTOB. 

Ha puc. 1 u2 upuBeyenbl JaHHble H3MepeHHA KOHCTAaHT Ha AHarpamme Co- 
B— CBOHCTBO JIA CHCTeMbI TpHITHocpuT — HOAMCTHIN STH pH pasiH4y- 
x TemIlepaTypax. 

Kpuppie moKasaTesia MpesOMJeHHA MW MJIOTHOCTH OOpallleHb! BbIIYKJIOCTbIO 
CH COCTAaBa H, CJleOBaTeJIbHO, He OTparxKaloT XMMHYECKOFO B34HMOJEHCTBHA. 
VsorepMbl yJlesbHOL 2JIeKTPONpOBOHOCTH x, eCTecTBeHHOrO CxKATHA Dy H, 
OeHHO, BASKOCTH  YKA3bIBaIOT Ha B3aHMOjeliCTBHe KOMMOHeHTOB. JIA H30- 
M, 7, Dy HW XapakTepeH CBHI MAKCHMYMa BJIeBO C MOBbILICHHeM Temilepa- 
pI. 


Cboicm6a =——~ 


Puc. 1 
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Tlepeuncaenuble W30TepMbI, OTpaxkad XHMHYCCKOe B3aMMOJeHCTBHE Mex 
KOMMOHEHTAMH He JaloT BO3MOXKHOCTH CeaTb BbIBOA OO OTCYTCTBUM HIM 00 
30BaHHH MpOMexKyTOYHOTO MposyKTa. OveBHAHO, COCTAB CHCTEMBI CJIO*HEE 
IIPOMeXKYTOUHDIN MpOMyKT B csyyae € 
oOpasoBaHHA YaCTHYHO pacnaaeTca 
TaslOHHbI aku H adpup dmocpunos 
KHCJIOTBI. 

3nauvTesbHbIt HHTepec MpeAcTaBs} 
pesy/bTaTbl HSyYeHHA CHCTeMbl TPHSTH 
cbocuT — «,$-7HOpOMAMSTHJOBbIH ay 
Ilo qanHpim B. C. A6pamosa (°), B3aHM 
JIeHCTBHe KOMNOHEHTOB JIA 9TOH cucTe 
HauMHaeTCA yKe IPH KOMHATHOH TeMMef 
Type H MpHBOAMT K OOpasoBaHHlo Mpo 
2%KyTOUHOrTO =MposykTa TeperpynnHpos 
A. E. Ap6ysoza. 

Kak cuefyeT u3 puc. 3 u 4, H30Tep 


ns HM d?°, Kak MW B CLy¥ae HOAUCTOLO STAI 
oOpallleHbl BbIMYKJOCTbIO K OCH COCTAE 
OJHakO OTKJIOHeEHHe OT a HTHBHOM Mp, 
MOH 3/[eCb 3HAUHTeJIbHO MeHbIIe, OCOOeH 
JIA W30TEPMbI IJIOTHOCTH, BBIIYKJIOG 
(enone 2S EE wuen% wa KOTOPOH HeSHauHTeNbHA. 
ie és? Orks0HeHHe H30TEpMbI yeJIbHO) 
Puc. 2 o6bema Avy, H H30TepMa eCTeCTBeCHH 

eKaTud D,, BbIyMCIeHHad To Bupoxy, 

YeTJIMBO YKa3bIBaloT Ha MAKCHMyM CxKATHA JIA cMecu coctaBa | : 1. Usorep 
BA3KOCTH OTIHUAeTCH HEKOTOPbIM cBoeOoOpasHem (opMbl. Ee S-oOpasnbili BUD 


Cboicméa =——» 


47 had 
S 
S 
8 s 
S 8 
X 20 
S ? 
0, Ee ee a Ray San eT ea er 
P(0G,H,), BrCH,CHBrOC,H, | (CoH0),P CHBrCHBrOC,H, 
Puce. 3 Pue. 4 


HaJIMYHeM TOUKN NepernOa CHHryJIApHorO THNa Ip OTHOWeHHH KOMMOHeHTE 
1 : 1 yka3bIBaeT He TOJbKO Ha B3aHMOJelicTBHe KOMMOHeHTOB, HO HM Ha accom 
IMM1O OMHOFO H3 KOMMOHEHTOB, OYCBHAHO «%,$-HOPOMAMSTHMOBOrO 3cPpupa. 

Takum o06pa30M, JaHHble AuarpaMM cocTaB — CBO/CTBO CHCTeMbI TPH3TH 
thoctbuT — o,b-qHOpOMAMSTHIOBLIT abup MOATBep»xK aor HamnuHe XHMH4eCKO! 
B3aHMOJeHCTBHA B CHCTeMe HM B COBOKYMHOCTH C JaHHbIMH, NOsTyueHHIW 
B. C. AOpamosbiM (°), calyxKaT JoKa3aTesbCTBOM OOpas0BaHHsA NpOMexYyTOUHO! 
NpoAykTa MpHcoeqMHeHMA B Tpouecce NeperpynnMpoBKu TpusTHscochHt 
B 3P4p 9sTOKCHOpomdochuHOBOH KHCJIOTHI. 
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) TOM, YTO TOYYeHHBIe uarpaMMb! cocraB — cBOLicTBO OTpaxkalor oOpas3o- 

i€ B AaHHOM CJly4ae NpOMer*KyTOUHOrO MpOAyKTa, a He KOHeWHOrO TIpokyktTa 

TPYUNMPOBKH, TOBOPUT OTKJOHEHHE BASKOCTH CHCTeMbI OT a{HTHBHOCTH, 

Poe MWA PaBHOMOVIeKYJAPHON CMecH B 2 pasa CoubIe, Yem OTKMOLeHHe Jt 

eo eatoodua — Houctiii sTH1 B oTHOueHHH | : 1 mMocne HarpeBaHusA 
We 


Ka3aHCKHH rocyfapcrTBeHHbIli YHHBepcutTer Tlocrynu.to 
um. B. HW. Yabanopa-Jlenuna 18 XII 1956 


WMTHPOBAHHAS JIMNTEPATYPA 


A.E. Ap6ys3o0B, Ocrpoennn (pocopuctoli kucmorbl 1 e€ mpousBoqHEIx, JLucceprauua, 

cnGiM.w Kio $0 hap of f, Organophosphorus Compounds, N. Y., 1950, p. 122. 
Rump f, Bull. Soc. Chim., N3—4, 128C (1951). 4B. E. Smit hy Ae eB ot erent. 
n. Chem. Soc., 75, 5891 (1953) "= 9B CY A Op amos, Tr. Ka pm, JIAH, 91, 1095 
); IKOX, 24, 1823 (1954). 
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Jloxaags Axagemun nwayx CCCP 
1957. Tom 113, Ne 6 


Yen -KoppecnonenT AH CCCP i. M1. BYTHHKOB u B. C. FOPLIKOB 


YCTOHMUMBOCTb FHPOCYJIB®OAJIIOMHHATA KAJIBUNA 
B NOPTJIAHWEMEHTHOM KAMHE 


IIpu TBepweHuM NopTuaHquemMenTa OOpasyeTcs SHAYHTeNbHOe KOJIMUeRh 
rHApocymppoasoMuHatTa KabuuA — 3CaO-Al,O3-3CaSO«-32H,O, B cuay 4 
BOMpoc OO ycTOHYHMBOCTH 2TOTO COeAHHEHHA B 3aTBepAeBLIEM NMOpTMaHAUeMe 
HOM KaMHe MMeeT cynecTBeHHoe 3HayeHHe. Mmerouineca padortnl (* *) 60 
Wel YacTbIO OCBeLLAaIOT BOMpPOC yCTOHYMBOCTH MOHOKPHCTAaJJIOB TUApocybMoay 
MHHaTa KaJIbIlMA, NOJYYeHHOTO MpH B83aHMOJeHCTBUM PaCTBOPeHHBIX B BOJe al} 
MHHATOB KaJIbUHA HM Tulca. 

Vsyyaa KpucTasibl THApocybPoaTOMHHATA KaJIbUUA MUKPOCKOMMYeCK 
metogom, O. M. Acrpeepa u JI. SW. JlomatHuKosa (1) co BpeMeHeM HaOuIIOze 
pa3vloxKeHHe HX Mp OObMHbIX YCJOBHAX Ha PHIC, PHApaT raMHOseMa H OKK 
Kambuua. T. FO. Jlto6umosa (7), u3yyad TepMHUeECKY!O YCTOHYHBOCTb MOHOKPI 
TaJIJIOB PHApocysboaJOMUHAaTa KaJIbUMA, MOJYYeHHOrO TeM Xe MeTOOM, B } 
BUCHMOCTH OT H3M€HeHHA TeMMepatypbl HW BJaKHOCTH BO3AyXa MPHLla K BbIBO} 
YTO STO COeAHHEHHE YCTOHYHBO TOJIbKO B aTMOC(epe HacbIN[eHHOrO Mapa pH |} 

Kationaru (*), uccueqyaA B MAKpOCKOMMYeCKUX Npenapatax ruypocysbhoas 
MHHaT KaJIbUHA, MOJYYCHHBIM pacTBOpeHHeM B BOJe NOpTMaHAWeMeHTa C MOC! 
HYIOULMM OCaKJeHHeM aJIOMHHAaTOB KaJIbIMA pacTBOpoM CaSQ,, KOHCTaTHpy 
oOpasoBaHue B TeyeHHe 2—3 MecaleB MeKHX KpHcTassoB. IIpu stom Jonon 
TeJIbHbIe XHMHYECKHE METOMbI aHaIW3a NOKasasu, YTO ruApocyLPoasIoMuH 
KaJIbUHA, OOpa3s0BaBLUMHCA B UeCMCHTHOM KaMHe, lTepexoyuT co BpemMeHl 
B 4CaO-Al,03-nH,O u_ rune. 

IIpu u3yyeHuH NpPOAYKTOB ruyApaTalHu NoOpTAaHAleMeHTa, CcosepxKal[ero 
2,75 No 16,5% SOs, B HHTepBaule Temnlepatyp oT 25 Jo 100°. Kamoyuiekom u Axe 
com (4), MocpeycTBOM AuppepenUHabHOro TepMHYeCKOrO aHaJH3a, ObIIO 06 
pyxeHo oOpasopanue 3CaO- Al,O3-3CaSOa-32H,O u mpeqnooxuTebHO—ak 
JOPHMYHOrO CybpoeppvwTa KaNbuUus, KOTOPble 3aTeM MepeXxoAAT B COOTBETE 
BYIOUMe TBEpsble PaCTBOPbI STHX IPOMYKTOB, BMOCMeACTBHH IpeBpaularoulne 
B dasy X. Masa X MO HX MHEHHIO, NpeAcTaBaeT coGoli reneoOpasuyro mace 
coflepKalllyio BCe OKHCHbIe CocTaBaloujue Wementa. M3 npupeyeHHoro 0630} 
BHJHO, YTO NO BOMpOCy yCTOHYHBOCTH CHHTe3HPOBaHHO"O H3 pacTBOpOR, a Tak? 
OOpasoBaBlleroca HeMOcpeCTBeHHO B rH {paTHpOBaHHOM LeMeHTe rupocyabh 
AJOMMHATA KaJIbUMA, HMCIOTCA PASHOPCUMBbIe H BECbMa OFPaHHYeHHble anh 

Hamu Opiia npopeylena padora 10 BHIABeHHIO ycToMunBocTu rH~pocysb® 
aJHOMMHaTa KaJIbli XWMMYCCKUM HM peHTreHorpacdbwyueckum meTojom. Iugp 
CybPOaIOMMHAT KaJbIMA Obl MOMYYeH pasMYHbIMM cnocoGamu: 1) 3aTBOp 
HH€M BOAOH MOpTaHAWeMeHTa, COep2xKallero MOBbILeEHHOe KOHUeCTBO ruMe 
2) 3aTBOpeHHeM BOAO cCMecH TOHKOANCTIepcHEIx 3CaO-Al2O3 u CaSO,-0,5He 
B3ATbIX B CTEXHOMETPHYECKOM COOTHOWIEHHH Ha MOJIYYeHHe BbICOKOCysbpaTH 
(bopMbI rHApocybpoamiomHHata Kasblua; 3) WyTeM B3auMojelicTBHA BOHE 
pactBopop 3CaO-Al,O, u CaSO4-0,5H20. 

Ilo nepBomy cnoco6y, Aa NonyyeHua rug_pocymbpoamiomunata’ KaJIbill 
B 3aTBepeBlel WeMeHTHOH Macce ObIIH B3ATHI [Ba pasJIMUHbIX 10 MHHepavJor 
V2. 


OMY COCTaBY NOPTMaHAUeMeHTHBIX KJIHHKepa: KJIMHKep 3aBojja «lHrant» 
pxKamun 35% CsS, 30% CeS, 12% CsA, 13% CaAF, nu KJIHHKep 3aBoya 
rAOpb», comepxannlt 48% C3S, 27% CeS, 6% CsA, 17% CaAF. Llemeutst 
BHJMCb NYT€CM MOMONa KJIMHKepa JO yJeqbHOH nopepxHoctu 5100 cm?/r 
MOCNCAVIOMeM BBeCHHH B HeEFO TOHKOMOJOTOFO MOJIyYBOAHOrO rutca B KO- 
CTBE 6,35% mo SO3. V3 nomyyennprx wemenTos rorosuuch oOpasiipl 
-eTHYHOH KOHCHCTeHUMH cocTaBa 1:0 pH BOo,OUeMeHTHOM OTHOINeHHU 
IbIM 0,52. 

lo Btopomy METOAY TPeXKaJIbUHeBbIM aJIIOMMHAT H MOJTYBOAHBIE PHIIC, H3MeJIb- 
[ble JO yAebHOH NOBEPXHOCTH OKOO 7000 cm?/r, CMeIUMBaHcb B CTeXHO- 
MYECKOM COOTHOIMCHHH, 3aTBOPHJIHCh 70% BObI H M3 MOJYYeHHbIX cMeceli 
BHJIMCb OOpasilbl, KOTOpbie Yepe3 CYTKH pactbOpMOBbIBAHCb H MOMeLLaJIMCb 
Cy, HaCbINIeHHy!O BOAAHBIMH TapaMu pH 20—22°, rye H xXpaHHIHcb B Te- 
le 18 mec. B wemeHTHOM KaMHe H CHHTeTHYECKH IPHTOTOBJeHHOM Pupocy.Ib- 
NOMHHATe KaJIbUMA MePpHOAMYECKH OMpeeAOch cosep2xKaHHe Hempopea- 
BaBIUerO THMNCAa MeETOJOM PaCTBOPeHHsA erO B HACHIILCHHOM H3BeECTKOBO-BOJ- 
pactBope. PesysbraTbI onpegeseHuli mpuBesenbl B Taba. 1. 


Tao6auna 1 


THKa B3aHMOJeCHCTBHA Fuca c IeMeHTaMH «I HraHT) H «OKTAGpb» H TpexKaJIbILHeBbIM 
“ aJIFOMHHaTOM 


10 

g os Cofep2xkaHHe HecBaSaBiueroca (cBo6ogHOrO) rumca B % SO, 
MeHOBaHHe BSDKYIero z= 2 

g A Eo 1 qenp | 3 AHA se om 

EoSe mueli | nue | mune | 3 Mec. /12 mec. | 18 Mec. 
HT «DurayuT» + 
CaSO4:0,5H,0 6,32 1,74 | 1,06 | 0,68-| 0,33 | 0 0 0 0 
HT «OKTAOpb» + 
CaSO,-0,5H,O 6,34- | 2,149 | 1,77 | 1,28 | 0,90 | 0,62 | 0,24 | 0 0 
+ AlsO3 + 
CaSO, - 0,5H,0 49;43° |} 8,12 |-6,10 | 4,32 | 2,81 | 2,63 | 0,97 | 0,92 | 0,18 


[3 WaHHbIX TaO. | BHAHO, 4TO K 28-qHeBHOMy MepHoAy rHApaTauun WemMeHtTa 
aHT» CBOOOJHbIN PHC B HEM OTCYTCTByeT, WeMeHT «OKTAOpPb» TMOJIHOCTbIO 
MBaeT THC JIMUWb Moce 3 MecaleB; O6pa3z0BaHhe rH ApocysbpoasOMHHaTa 
WHA H3 TpeXKaJIbUWeBOrO aJIOMHHAaTa H MOJYBOAHOrO Tulica MpakTHyeckH 
HUHBaeTCH TakyKe yepe3s 3 Mec. 

, I@JIbIO BLIABJIGHHA YCTOHYHBOCTH THApocyJbPOaIOMHHATA KaJIbUMA pH 
IMICHHbIX TeMIepaTypax OOpasiibl H3 WemMeHTa «lHraHT», a Tak%Ke H3 Tpex- 
IWMeBOrO aJIIOMHHaTa H TOyBOAHOrO rurca, ocsie 18 Mec. TBepeHHA BO 
‘HbIX YCJIOBHAX Obi MOABEprHyTbl TepMuYeCKOH OOpaborke B HacbILIeHHOH 
bIMH Tapamu cpeyle mpH 30; 40; 60; 80 u 100° B TeyeHHe 8 Yac., a TakxKe 
KaBHOH OOpadorkKe No pexkumy: 2 vaca MOJ{beM JaBseHuA AO 8 atM., 4 4aca 
pxkKa npn 8 aTM., 2 4aca CHMKeHHe JaBJIeHHA. 

locule BOJO-TepMHYeCKOH OOpaboTKH B OCOpaslax OplwIO OMpewemeHo cofep- 
{fe CBOOOAHOLPO FHICa METOJOM pacTBOpeHHA ero B HAaCbILLeHHOM H3BECTKOBO- 
OM pacrTBope. PesymbraTbl onpeyeeHuli IpuBeyeHbl B TAO. 2. 


WAM IRM AY 2 


yKAaHHe CBOOOAHOrO TrHNca B WeMeHTe «DuraHT» 4 CHUHTC3HPOBaHHOM THApocybpoaso- 
MHHaTe KaJIbIHA 


VicxogHoe cozepxxanne | Coyep2taHue cBodozHoro SO, mocuie o5paboTKu 


SOsB 96 B% 
HMeCHOBaHHe BAK YULErO 
cons. | coos. | BE] SBE | RE | RE | ARR gee, 
iv «l rau» + runc 6,320 0 0) 00 4,194 )1,345 1044 1,697 
-Al,O3 -+ runc 18,950 0,180 |0,189{/4,475| 1,609 | 2,188 | 2,691 | 2,978 
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Jlanupie Tab. 2 noKa3bIBaIOT, TO yCTOHUMBbIN pH 20—22° rujpocyippoad 
MHHAT KaJIbILHA BCseCTBHe BOO-TePMUYeCKOH OOpaooTkH HauHHaeT passaratl 
c BbIeeHveM CBOOOAHOFO runca Mp Temmepatype oKo0 40°. IIpH NoBbILleH 
TeMMepaTypbI KOJIMYECTBO BbIJeMBIMErOCA PHIICa YBeMYHBAeTCA. Tlopriany 
MeHTHbIi KaMeHb MU CHHTe3HpOBaHHbIli B TBepAOl dase rujpocytbPoaJoMHl 
Kasblua Tocuie 18 iec. rupaTalMu BO BaKHBIX YCNOBUAX Obl NOMBEprHy 
PeHTTeHOBCKOMy (:ba30BOMY aHaJIM3y NOPOIKOBbIM MeTOJOM. Jjaa atoro 06 
BOMKCHHbIe JTHJIOBbIM CIIMPTOM NOPOLIKH NOMellaJIMCb B KallMJJIAp C BHYTPCHH 


° 
085656 3 B& 2 P WT 6 PP 6 49 Bw HA 


| ’ y ‘ , 4 


4 


Puc. 1. TlopourKospie peHtreHorpaMMbI TrHj{paTHPOBaHHbIX ICMeCHTOB Hi 
THApocybPoaTIOMHHATA KaJIbuWA: @ — WemMeHT 3aBoya «l HrauT» Oe3 rumca, 
6 — TOT Ke WeMeHT c THMICOM, 6 — LeMeHT 3aBofa <OKTAOpb» Ges runca, 
2 — TOT Ke IleMeHT Crumcom, 0 — 3CaO- AlsO3-CaSO4:32H2O, cHHTesupo- 
BaHHbId u3 pacTBOpoB 38CaO-Al,O3 u CaSQO,4-0,5H20, e — rugzpocyapio- 
aJIOMHHAT KaJIbIUHA, CHHTe3HPOBaHHbIi B TBepAOU dbase H3 3CaO-AloOs u 
CaSO,:0,5H20 Jo BogorepMuyecKol o6pa6oTKH, wc — TO xe COeAHHEHHE 
nocie oOpa6oTku mpu 40° 


JMameTpoM 0,5 MM H Ip MeHOM OT*HJIbTpOBaHHOM H3JIyYeHHH Ha KaMepe PI 
c QuameTpom 57,3 MM, MpOHw3BO,usacb CbeMKa C a9KcnO3uIMeH 12 vac. IIpu a0 
HallpAx%KeHHve Ha TpyOKe COOTBeTCTBOBaIO 30 KB, a AHOJHbIN TOK 20 Ma. 

VntencuBHoctb AudpakUMOHHbIX JMHWM MW BeMYMHbI M@XKIMIOCKOCTHBIX P! 
CTOAHMM PUpaTHpOBaHHbIX WeMeHTOB <OKTAOpb» u «<P uraHT» UpMBeeHbI Ha Puc 

CpaBHuBad WHTCHCHBHOCTH udppakuUMOHHHIX JIMHHM HW BeMUMHbI MexKM 
CKOCTHBIX paccTOAHHH THApaTHpOBaHHbIX B TeyeHve 18 mec. WeMeHTOB «I ural 
uM «OKTAOpby, He COJepKalllUX B CBOeM COCTaBe THMca, C NOKasaTeIAMH TeX 
I€MEHTOB, HO COJep*KalllMX FHMC, BBeeCHHbI IPH 3aTBOPeHUH, CuleyeT OTMETH 
4TO B NOCJeAHUX OOHAPYXHBAIOTCA JIMHHU, XAPAKTepH3yIONIMe BbICOKOCY.IbY 
Hylo dopmy rug_pocyEpoamomunata Kasbuna. Llement «Durant», cosepxalll 
6,32% SOs, KPOMe OCHOBHBIX JIMHHM COOTBETCTBYIOINMX PH ApaTHpOBaHHbIM Kill 
KePHbIM MHHEpasaM, UMeeT JONONIHUTebHbIC IMHHM — 3,87; 3,46; 2,53; 2,11 
Y wementa «OxTs6pb», cogepxanmem 6,34% SOs, aMHuAMH oOTBeUAaIOIIE 
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} Al2Os-3CaSOu-32H20 spamoted 3,85; 3,43; 2,74; 2,53; 2,14; 1,56 A. 
aTOM Kak y emeHTa «Puranty,taK Wy WeMenta «OKTAOpb» YacTb JMHUI MeHb- 
THTCHCHBHOCTH, COOTBETCTBYIOINUX THAPOCyIb(poaIOMUHATY KaJIbUHA, Ha- 
PIBAIOTCA Ha JIMHHH A PyrHX MpOyKTOB PHApaTallMH WeMeHTa, TeM CaMbIM 
Abad HHT€HCHBHOCTb NoceqHHXx. JIMHMH 2%Ke, XapakTepu3yIOMMX MpucyTcT- 
BOOOHOPO THNCca B WMO0G0H U3 ero MOAUpuKaUHii, Ha pentréHorpamMMax He 
DY2KeHO. 
Tclowa CleAyeT, YTO PasoBblH aHaNu3 JBYX pa3JIMUHbIX NO MHHepasoru- 
My COCTABY NOPTJAaHWeMeHTOB TH]paTHPOBaHHbIX COBMeCTHO C THIICOM 
enHe 18 mec. npu 20—22° He noKkaspiBaeT pasnoxKeHHA oOpasoBaBlleroca 
Cy bPOaOMMHATa KaJIbIWA, YTO B CBOI O4epPeslb NOLTBep2xKAaeTcs pe3yub- 
AM XUMUYECKOrO aHasmHs3a (Mocue 18 Mec. ruApataliin 06a eMenta He cojep- 
{ cBoOo,HOoro rumca). 
a3OBbIM AHAJIM3 THApOcybpPoaJIOMHHAaTa Kaba, MOyYeHHOTO B TBep- 
base u3 3CaO-Al,0O3 uw CaSOa-0,5H20 noKa3pipaet, uTo nocme 18-mecau- 
XpaHeHHA OOpasoB BO BaAKHbIX YCOBHAX pH 2O—22°, Benu4yHHbI Mex- 
KOCTHBIX PacCTOAHHH (C yYeTOM OWIMOKH NpH MpoMepe JMNM), paBHbI COOT- 
BYIOWLMM JIMHUAM PHpOcybPoaOMHHATA KaJIbUAA, MOJYIeHHOrO MeTOJOM 
MOJIeHCTBHA pacTBOpeHHbIX B Bose 3CaO-AleO3 u CaSO4-0,5H2O mIpu 
SAYIOULEM OT/\eJIEHHH Yepes 7 CyTOK OT MATOUHOLO pacTBOpa OOpasoBaBLIHXCA 
TammoB 3CaO-Al,O3;-3CaSO4-32H2O, uro BuqHO Ha pue. |. 
HlpaTHpOBaHHble B TeyeHHe 18 Mec., COBMeCTHO C rHmcoM WeMeHT «PuraHT» 
HTCS3HPOBaHHbIM B TBepfOli dase THApocybPoaTOMHHAT KaJIbILHA Mocwe 
OB OOpaOoTKH B HaCbIleHHOH BOJHbIMH Mapamu cpeye upu 30; 40; 60; 80; 
a TakoKe NOCJle aBTOKJIABHPOBaHHA ObIJIH MOABeEprHyTbl PeHTTeHOBCKOMY 
H3y C IeJIbIO YCTAHOBJICHHA CTAOHJIbHOCTH CyIleCTBOBaHHA ero pH MOBbI- 
bX TeMlepaTypax. Pe3ybTaTb! PasOBoro aHaJIH3a COrMAacyioTcsA C JAHHbIMH 
YeHHbIMH XHMHYCCKHM MeTOJOM OTIpejesieHHA TeMIlepaTypbl pa3JIoKeHHA 
OCYJIb(OATIOMHHAT KaJIbluA — Nocvle BOoTepMHyecKOH OOpaOoTKH TIpH 
oOHapyXnBalotca MHHHUM 4,32; 3,06; 2,48; 2,25;1,97A, xapaKrepu3yi- 
ipucytctBue CaSO4-2He2O, BesMuHHbI MexKIMJIOCKOCTHBIX PaCCTOAHHH KOTO- 
COOTBETCTBYIOT TAOJIHUHbIM (°). XapakTep pa3pyWeHHA KPHCTaJJOB ru {po- 
poamoMuHaTa KaJIbIMA MIpHBeyeH Ha puc. 2 (cM. BKuJelKy K cTp. 1232). 
(O Mepe NOBbILMEHHA TeMMepaTypbl OOpaOoTKH MHHTCHCHBHOCTb JIMHAH, COOT- 
BYIOUUX THICY, MOBbIMAeTCH, UTO CBHAeTeICTBYeT O OOJIbILIeEM CojeprKa- 
PHIICa, BbIJeJIMBIMeErOcA IPH pa3sJIOKeHHH FHAPOcyMbPoaMOMHUHATA KaJIbIA. 
[a OCHOBaHHH IpoBeJeHHOH paOoTbl MOXKHO CleaTb CJlefyIOUle BbIBOJbI: 
) BaKHON Cpese pH Temulepatype 20—22° oOpasoBaBllniica B L{@MeHTHOM 
€ PHApocysboaOMUHAT KaJIbUMA ABJIAeTCA YCTOHUMBbIM COeAMHEHHeM; 
HW BOJO-TEPMHYeECKOH OOpadoTKe PHApOcyMbPoaIOMMHAT KaJIbIMA HAYHHAeT 
araTbca lp Temmepatype 40°; 3) pasjomeHHe ruApocybpoasioMHHaTa 
IMA TPH BOJMOTEpMHYeCKOH OOpadoTKe CONPOBOXaeTCH BbIeeHHeM CBOOOL- 

rumca, KOIMYeCTBO KOTOpOrO YBeJIHYUHBaeTCH TO Mepe MOBbILMeHHs 
=paTypbl. 

Ilocrynusi0 
22 XII 1956 


WUTHPOBAHHASA JIMTEPATYPA 


O.M. Actpeesa,J. A. JonatuHukosBa, COopH. HayyHbix paOoT NO XHMHH H | 
OTH Beanie. M., 1956, crp. 34. 2 T. 10. JIioOu MoBa, JIAH, 94, Ne 6, 1101 
me eK. Koyonagi, Proc. 3d Internat. Symposium Chem., Cement, London, 
p. 289. *G Kalousek, M. Adams, J. Am. Concr. Inst., 23, Ne 1 (1951). 
A KutatiropogcKkuit, PentrenoctpykTypHbiii aHaJIH43 MeKOKPHCTAJIJIMYCCKHX 


pbupx tet, M.— JI., 1952. 
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Jloxnayn AkawqeMuu HaykK cccP 
1957. Tom 113, Ne 6 


iN XHM 
H. B. FAJICTYXOBA 


CHHTE3 TEKCArHAPO-(3,4 : 3’,4’)-® YPO® YPAHOBOM CHCTEMBI 
OCHOBHOrO SJIPA MPHPOJHbIX PE3HHOJIOB 


(IIpedcmaeneno axademuxom H. JI.. Kaynanyem 12 X 1956) 


Terepounksuyeckad KOHJeHCHpoBaHHadA CHCTeMa rekcaruypo-(3,4 : 3’ 
ypobypava exKUT B OCHOBE ONpefeJeHHOH PpyNNbl NPHPOMHEIX BeLLECTB, 
Ha3bIBaeMbIX (PCHOJIbHbIX Pe3HHOJIOB HH JIMTHaHOB. : 

K uucay TakuX coeqMHeHHit MpHHaqexat: muHopesuHo ((I), Ry = CE 


Re = OH; R3 =H), sygecmun ((1), Ry = Re =CH;0; Rs =H), cesamun{ 
R,Re = HCC Rar H) H CupHurapesuHos ((1), Ry =R3= CHsO0; Re=C 


OTOT pA BeMECTB MpefcTaBAAeT ONpeAeIeHHbIN HHTepec C TOUKH 3pe 
O6noNOrHyecKkoro AeHCTBHA; B YaCTHOCTH — OHH U3 MpescTaBuTenel STHX 
eJIHHEHHH, Ce3aMHH, IIposABIAeT OAKTePpHOCTATHYeCKYIO AKTHBHOCTb MO OTH 
HHIO K llaTOreHHbIM OaKTepHsM, B OCOOeHHOCTH 110 OTHOLIeHHIO K Mycobacter 
tuberculosis, pa3BHTHe: KOTOPpOH ce3aMHH 3ajlepxKuBaeT B pasBeyeHuu |: 
(1, ?).CesaMHH TakxKe 3HaUHTeJIbHO YCHJIHBaeT MHCeEKTHNMHOe JelicTBue 
petpuHa (°, 4). 

Vurepecuo OblJ1I0 BbINCHHTb BOSMOX%KHOCTb MOJYYeHUA: CHHTeETHYECKUM TI 
OCHOBHOrO spa pesHHooB (I) — 2,5’-aqudenuu-rexcarugpo-(3, 4 : 3” 
cbypodypana (Rj = Re = Rg = H), nockombky B mpupoge BeTpeyatorcs Toul 
apOMaTHYeCKHe MPOM3BOAHbIe rekcarHApodbypoypaHoB, MMeIoulMe 3aMecTHT 
B OCH3OJIbHOM Ape, Nepexo OT KOTOPbIX K COeAMHEHHAM C Apyrumu 3ame 
TeJIAMH 3aTPYHUTeseH. 

Tina cuntesa 2,5’-qucenui-rexcarugpo-(3,4 : 3’,4’)-cbypodbypana MbI BBIOp! 
cxemy (A), KoTOpad IIpHMeHHMa Hi JWI 8aMeNCHHbIX B OCH3OMbHBIX ApApax 
e€MHeHHH, WH OCYINLECTBHJIH MO 3TOH CXeMe CHHTe3 Kak 2,5’-qudeHUI-rekcarHp 
(3,4 : 3',4')-bypodypana, Tak M ero cTpykTypHoro u3omepa 2,5-yncbeH 
3aMeIleHHOTO. 


CsH;—CO—CH—COOC,H, CH, — CH(OH) —CH —CH,OH CsHs—HC__CH CH, 
LIAIH, -2H,0 
a —> oO re) 
CeH;— CO—CH—COOCGH, CoH, — CH(OH)— CH—CH,OH CeHs—HC CH CH, 
aD a) (VD 


CgH;— CO—CH—COOC,H, CsH; —CH(OH) —CH—CH;0H C,Hs—HC__CH CH 
LIAIH, -2H,0 3 
RUE ———> Oo 6) 


C,Hs;0OC — CH— CO—C,Hs HOH,C —CH —CH(OH)—C,Hs H.C CH CH—Cgth 
au) \V) (VID 
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IcXoHBIM BelllecTBOM B CHHTese 2,5’- u 2,5-qudennu-rekcarnpo-(3,4 : 3’4’)- 
MpypaHoB ABIANICH MOeH3ONN-AHTApHBIit sup, Momyyenuptit m0 MeTO,Ly 
ppa (°) B Bue AByx H3oMepos: B-sbupa (T. mM. 128—130°) u y-acpupa 
nn. 74—78°). 

loce BoccTaHOBNeHUA STHX COeAMHEHMI B COOTBETCTBYIONLHe YeTbIpexaToM- 
CHUPTbI CeMOBasIO OARKUAAT OOPAsoBaHHA H3OMEPHbIX TeTpaowos. Oruenve- 
OT MOCMeAHUX BOI NPHBOMUT K 2,5’-Audenns-rekcaruspo-(3,4 :3’4’)-cbypoy- 
’ H, COOTBETCTBeEHHO, 2,5-qucbenus-rekcaruypo-(3,4 : 3’,4’)-bypodypany. 
SoccTanoBlenve $-n30Mepa AHOeH3OHI-AHTapHOrO Supa amOMorHu{pHAOM 
i B opupe mpu O° mpnBeno K Momyyennio B-2,3-yu-(x-oKcHOeHsHM)-OyTaH- 
1a-1,4, HasBaHHoro B-Tetpaoviom (IV) c BEIxogomM 50% Ha 8-,HOeHSOMVI-SH- 
iB apup. T1pusmer u3 Auxmopstana, T. m1. 137—4138,5°. 


Hatineno %: C 71,82; H 7,58; OH 22,25 
CygH204. Brtuncneno %: C 71,52; H 7,28; OH 22,50 


meanerar, tT, na. 112—113° 


Hatineno %: C 65,98; 


6,47; COCHg 31.8 
CygH3.0g. Baruncneno %: C 66,38; 


H 
H 6,38; COCHgs 36,6 
padeHs0aT, T. Tm. 258—-259°. 


HafiqeHo %: C 76,44; H 5,68 
CygHgg0g. Bpruncneno %: C 76,88; H 5,29 


(-J[nOeH30nI-AHTapHbIi scup Obl BOCCTAHOBJIeH aJIOMOrHApuOM JIHTHA 
xX 2Ke YCJIOBHAX, UTO H B-H30Mep. Ilony4uen y-2,3-yn-(«-oKcHOeH3us)-6yTaH- 
m-1,4 (V), Ha3BaHHBIH y-TeTpaosoM, Cc BbIxXOJOM. 31% Ha y-qH6eH30MI-AH- 
Hb sup. M3 quxsopstana — Geclperuble mpu3sMbl c T. nm. 147,5--148°. 


Hatineno %: C 741,56; H 7,26; OH 23,36 
CygHe2O4. BersucmeHo %: C 71,52; H 7,28; OH 22,50 


‘Ipu BOCCTaHOBJIeHHH palleMHYecKoro J HOeH30NJI-AHTApHoro Supa BOSMOXKHO 
O MlosyueHve Tpex pallemaToB 2,3-yH-(x-oKcHOeH3HJ)-OyTaHAnoma-1,4, a H3 
O-(HOeH3ONJI-AHTapHoro adupa — JIByX Me30-opM H OHOrTO pallemata. 
HlaM yJlaocb BbIJeIHTb U3 MpOAyKTOB BOCCTaHOBsIeHHA OOe€HX opm MO 
OMy KPHCTaJIIH¥YeCKOMYy YeTbIPeXaTOMHOMY CIIMpTy fP-H y-TeTpaosy. OcTas- 
CH TIOCIe HX BbIJeeHHA MacMOCOpasHble BeleCTBa Tak7*Ke COJepKaH rHuy- 
CHJIbHbIe PpylMbl; BOSMOXKHO, B HHX HaXOJMJIMCb HW Apyrve u30meppl. 
[lomyyeHuble B- H y-H30MepHble TeTpaOJIbI MbI NOABepradH peakUuu Jeruypa- 
uu. M3 TeTpaosma, NOMyYeHHOrO BOCCTaHOBJIeHHeEM Me30-PopMbl AHOeH3OHI- 
ApHOrO adbupa, MpH JernApaTalHu CeqOBalO OAKUaTh OOpas0BanusA 2,5-Au- 
usi-rekcarupo-(3,4 : 3’, 4’)—dypodypana, Tak Kak JIMWb B 3TOM Culy4ae IPH 
pIKAHHH OHOrO TeTparuApodypaHoBoro Wika OCTaBlnecs MepBHYHbIe CIUP- 
Je PPyNlbl HAXOAATCA B WHC-MONOXRKeHHH OTHOCHTEJIbHO [pyr Apyra. CoorBerT- 
HHO, TETPAOJ, MOYYeCHHbIM BOCCTaHOBJIeHHeEM palleMHyecKorO [MOeH3ONII- 
ApHore stupa, AouKeH Obi JaTb 2,5’-yudenns-rexcaruspo-(3,4 : 3’,4’)-ypo- 
aH. OTulemieHHe BOAbI OT B-TeTpaowia MpOBOAMIM B BakyyMe IIpH ocTaTo¥- 
JlapseHuu 9 MM H TemMepatype 6anu 110—170° B npucytcTBuH Oucybdpara 
uA. Ilocne mpeKpalieHuA OTJeJIeEHHA BOJbI OCHOBHOe KOJIMYeCTBO BellecTBa 
erHaslocb mp 9 MM u 220 — 230° B Bue *XKesToro cupona. Ileperupanue 
XHM S*PHPOM BBISbIBaTO KpHCTaiH3alulo. BpiqeseHHoe BelllecTBO, NepeKpH- 
IIH30BaHHOe H3 ciMpTa, Meso T. ns. 88,5—90° uv Mo smeMeHTapHoMy aHa- 
y COOTBETCTBOBaIC cocTaBy AudeHHs-rekcaruApo-(3,4 : 3’,4’)-bypopypana, 
3aHHOrO B-OMMMKIOM; BellleCTBO He COfepKaO THAPOKCHJIbHbIe Tpylllbl Kak 
HaJIHTHYCCKHM ONpefseseHHAM, Tak H MO H3ydeHHIO HHGpakpacHoro creKTpa. 
om cocTapian 54%. 
Hafineno %: C 81,09; H 6,69 
CysH;,03. Bruncneno %: C 81,21; H 6,77 
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Jleruqpatauns y-Terpaona Obiia MpoBeyleva Take Me] EHHBIM HarpeBaw 
B IpHcyTcTeuv OucysLdata Kaa B BaKyyMe IPH 13 mM M Temlepatype 6 
150-——200°. JIudenua-rexcarngpo-(3, 4 : 3’, 4’)-bypodypal, HasBaHHBIH 7 
WHKIOM, Meperousica mpu 13 mm u 220---280° B Bue rycToro kpacuo-opaHl 
Boro Maca, KOTOPOe MPH OxsaxKJeHHu H OOpadoTKe CyXHM XPHPOM 3aKPHCI 
JIM30BbIBaOCb B TOHKHe HIbl; W3 CMMpTa T. MI. 72,5--74,5°, BbIXOX 25,69 


; 


Halineno %: C 81,29; H 7,04 j 


CigHigO2. Buruncneno %: C 81,21; H 6,77 

Onpexenenne no LlepesutTuHosy M MH*pakpacHbld CneKTp CoeMHCHHA | 
Ka3aylH OTCYTCTBHE TUAPOKCHJIbHBIX rpynu. ; 

Tad uenxTHpUuuHpOeaHHusa CHHTeSMHPOBaHHbIX HaMH 2,5-, 2,5’-yndenvui-rek 
rugpo-(3,4:3',4’)-pypopypalios HW onpefeseHHs NONOHKeHUA BHUX 3aMeCTHTE 
ObIIO MPeAMPHHATO KaTasIMTHYeCKOe THAPHPOBaHve YTHX CCeAHHEHHH B eM 
yKcyCHOH KHCJIOTe B IIpHCyTCTBHH TNanaqun Ha yrvie pH aTMOcPeDHOM JlaBJie 
H KOMHaTHOH Temrepatype. IIpu STOM, BCeCTBHe BIMAHWA MeHKJIbHBIX Pp 
paspbip 2bupHOH CBA3H MpPOHCXOAMT Mew y KWCOPOROM H BTOPHUHbIMM Yi 
POJHBIMH aTOMaMH (cxema (B)), Kak 3TO SKCHEPHMeHTAJIbHO AOKa3aHO, HallpHM 


JWI BOCCTAHOBUTeMbHOrO paciieneHHa 2-cenus-, H 2,3-qudenu-quoKcaHa 


CsHs—HC__CH_CHp CsH;— CH, —HC CH 


H 
Le [> 
Pd/C 


CyH;—HC CH CH, Cols — CHp—HC —y,, 


(VO (VID 
Cehi; HG ma ChEGH. C,H, —CH,—CH—CH,0H | 
. H ’ 
B) O O ———— 
& Pd/C : 
H,C CH CH—C,H, HO—H,C — CH— CH,— C,H, 
(VID (IX) 
LIAIH,4 | LIAIH, 
CsH, — CH, - CH—COOH C,H; — CH, —-CH—COOC,H, 
oo oe 
HOOC —CH—CH,—C,H, C,H,;O0OC —CH —CH, — CgH, 
(X) (XD 


IIpu rujpHpoparnu 8-OnunKJa B yKa3aHHbIXx BbILe yCOBUAX OblwIO HOmyy 
BellecTBO CT. Ti. 65,5—-67°, Bbixol 79% lo JaHHbIM aHasu3a HM OTCYICTBHIOL 
POKCHJIbHbIX rpynt (onpeyenenHue mo LlepepuTuHoBy) 9TO coesMHeHHe ABA 
2,3-quOeH3HI-TeTparnppodypanom (VIII). 


Hatizeno %: C 85,64; H 7,92 
CygH2,0. Bpruucuieno %: C 85,71; H 7,94 


CyefopatembHo, B-OnUHKN MpectapmaeT co6oh 2,5-qucdenus-reKkcarHyl 
(3,4 : 3’, 4’)-bypodypan (VI). 

B Tex 2Ke yCJIOBHAX OL NOABeprHyT rH{pHpoBaHUWO Y-OHUUKI; Oblwto NO. 
yeHO rycToe MacmooOpa3sHoe BelieCTBO, KOTOPOe 3aKPHCTasIMMZOBAaOCb MO! 
BbICYINMBaHHA B BakyyMe HU MepeTupaHusa c cyxuM acdbupom. BpiyemeHHblit C I 
xofiom 49% dl-2,3-nnOeHsun-OyraHquon-1,4 (IX) umen T. nt. 87—88° (u3 HT 
uHa); CMewaHHad mpoba ero c dl-2,3-qu6eH3nN-6yTaHAuoom-1,4, momy4eHH 
BOCCTAHOBJICHHEM aJHOMOrHApusom HTHA d/-2,3’-qMuOeH3HJI-AHTapHOH KVCAG 
Wempeccuu 1. Tw. He mMoKasana. 


Haiimeno %: C 80,19; H 7,92: OH 13,07 
CygH2202. Brruncneno %: C 79,90; H 8,20; OH 12,60 


T[mauetaT, T. mn. 73,5—-74,5° (m3 cnuprta). 


Hatigeno %: C 74,92; H 7,53 
Co2HogOq. Brruncaeno %: C 74,53; H 7,40 
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poenue dl-2,3-yuCer3us-Oytanquona-1,4 OElI0 JoKa3aHo BCTPeUHbIM CHH- 
, HCxoA U3 dl-2,3-quOensus-AHTapHOn KUCMOTHI (X) (*) HH ee AHITHUOBOTO 
1 (t. mt. 80—81,5°) (XI), Koroppie Opin NOBeprHyTbl BOCCTaHOBJIeHHIO 
OTHAPHAOM JIMTHA B sbupe. Tocne oOprmHoh o6pasorKu TomyyeHO TpyAHO 
aiNH3ylouleecA MacsOOOpasHoe BeulecTBo. TleperouKoli B BakyyMe npu 
210°/1,6 MM ObI0 BbIereHO KpucTamMYeECKoe coequHenne, T. nat. 87— 


Hatigeno %: C 79,82: H 817 
CygH2202. Beruncneno %: C 79,90; H 8,20 


aKUM OOPasoM, ObINIO NOATBepxKeHO cTpoeHHe pavlemuyeckoro 2,3-1H6eH- 
ytanjnona-1,4 (IX), a cneqoBaTebHO, JOKasaHo CTPOeHHe CUHTeSUpOBaH- 
HaMu y-OHUHKNa Kak 2,5’-qucenus-rexcarugpo-(3,4 : 3’, 4’)-cbypodbypana 


pIpaKalo rivOokKyl0 OslarolapHOCTh MOeMy Hay¥HOMy PyKOBOAUTEMIO Mpa. 
. Uykunoli 3a WeHHbIe yKasaHHA wW MOCTOAHHOe BHUMaHHe, OKa3aHHoe 
BbINIOJINCHHH HacTosiweH padorw. 


CECOIOSHBIH Hay 4HO-HCCIeOBATeJIbCKHIt Tlocrynuso 
HMHKO-apMalleBTHueCKHH WHCTHTYT 8 X 1956 
uM. C. OpaKoHNKuyse 


o 


IMTHPOBAHHAA JIMTEPATYPA 


Perko: Gangadharm, N: L. Narayan aim ur ty, Curr. ‘Sci.,, 215, (9); 
io?) ee hee Cua tia oLand hap tieosn vN Oat aut alia tl eeetalce land lnst. 
IDA, 69 (1953); Chem. Abstr., 47, 4413 (1953). ? H.L. Haller, E.R. Me Gov- 
J. Org. Chem., Ne 7, 183 (1942). * H.L. Haller, Ind. and Eng. Chem., 39, 471 
fe?) PeokGno nt.) LiebsyAmmn. ; "29837274 (1896) 9 Rene B ak ier KH. Corr: 
mJ. Cron, J. Am. Chem. Soc., 70, 1490 (1948). *7M.M. R. Cluzel, P. Cor- 
mc. R., 285, 622 (1952). 
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Jloxnagn Akagqemun nayx CCCP 
- 4957. Tom 113, Ne 6 


XHME 


E. H. KAPAYJIOBA, J. I. MEHJIAHOBA u PL. J. TAJIbMEPH 


O NEPEFPYMNMHPOBKE KJIAM3EHA B PAY AJIJIMJIAPHJICYJIb®U 
(lpedcmaeneno axademuxom A. B. Tonuuessim 24 XII 1956) 


Tleperpynmuposka Kwualisena — H30MepH3allMa, XapakTepHadA AJA atay 
apHJIOBbIX ScpHpoB, MO MHeHHIO psa ucCuIefoBaTeseh (*), NpHcyula TakxKe 
Ce€PHHCTBIM aHayloraM. OTO 3aKsIOYeHHe OCHOBaHO Ha paOoTe Xépya u I pe 
rapa (*), re aBTOpbl, NPOBOAA NMPOMHS aIMIPeHuJ- UW aJMJ-N-TONMICYs 
(bHAOB, HallWIH, YTO IPH 3STOM OOpasylOTcH C BbIXOMaMH OKOMIO 25%, COOTB 
CTBCHHO, O-alHsITHOdeHON MH 2-asHJI-4-MeTHJITHOeHO. 

B ormuyne or (?), HAMM YCTaHOBJIEHO, YTO IPH KHMAYCHHH aIHsIpeHHscys 
(bua 6e3 pacTBOpHTesIA amMITHO*eHOMa MpakTHYeCKH He Moslyyaerca, 
HMeeT MCCTO H30MepH3alluaA anudeHncyibpuya B NpOneHHeHHcy boy 
HJCHTHUHbIA TpoOsyKTy, BbiemeHHOMy TapOenom u Max-Kosom (°) mpH ie 
CTBHH Ha aslmudeHHscybpuy CMMpTOBOrO pacTBOpa aJIKOrOJIATa HaTpH 
I]ponennadenuscyibpuy Mp CTOAHHM WH Np HarpeBaHHH OOpa3syer Mf 
JYKTbI yIVWIOTHEHHA; CoequHeHHe, MpHHAToOe (*?) 3a O-anmHTHOeHO, MO-BEL 
MOMY, MIpeAcTaBsIAI0 COOOH NPOAYKTbI YMNOTHEHHA MpoNeHHsPeHHcy bp) 
coflepKalll\He HEKOTOPOe KOJHYECTBO MOHOMEPa H JIMUb Cue AbI asIHsITHOeHOS 
KOTOpbIH JO CHX Mop HHKeM He NowyyueH. AHanorHuyHO anMbeHuscybpu 
mpotekaeT TepMHYeCKah H3OMePpH3sallHA aJJIMJ-O- HM n-TOMHICYIbPUAOB, 
IIpH 9STOM MosyyaloTCA, COOTBETCTBEHHO, MpONeHHJ-O- HW n-TOMMICyAbpUL 
HM aJJIWJI-n-THOKpesovia (BompeKH (?)), HH aJIJIMJI-O-THOKpe3osla TIpH 3TOM 
oOpasyetca. II[ponennsrommsicyibpuybl MOyYeHbl HAaMH TaKKe B pe3yJIbT 
HarpeBaHHA COOTBETCTBYIOWAX aAJVIMJITOMMICYIbPHAOB CO CMHPTOBbIM pact 
poM aJIKOrOIaTa HaTpHA Mo MeTogy TapOena u Max-Kona (’). Tepmuyec 
HM30MepH3allHA aJJIMNIAapHJICybPuAOB MpoTekaeT MO cxeme 


ArS — CH.CH => CH. a ATtSGH: = CHCH3; (Ar = GeHs, o-Cg.HaCHs H n-C,HsCHs 


CrpoeHve MposyKTOB TepMUYeCKOH H3OMepH3alHH auuNapHaAcybpHAOB yc 
HOBJICHO IlyTeM rHpooOeccepHBaHHa HX Hay Ni-Penes; npu stom mponenuad 
HHJICYIbDHA paciielsetca c O6pasoBaHHeM Mponaka HM OeH30Na, a MponeH 
TOMMICYAbDUAbL — c OOpas0BaHHeM ponaHa MU Tosyoula. 

B Tunwunom onpite 150 r annnnbennacynppusa KHNATHIM Cc O6paTHBIM 
JIOMWJIBHHKOM B TOKe N, 9 uac. CMecb MHOroKpaTHO oO6pa6oraHa 20%-m pi 
TBOopoM NaOH; sBoguo-tetowwok coli coepKan JIMIIb Ce_bl MepKanTaHOB 
noce COOTBeTCTByIONeH O6pa6oTKH NonyyeHo 0,19 r MepKantTuya cBYH 
OrjfejeHHbIi OT BOAHO-IMeNOUHOTO, OpraHuyeckuii cnoH pasOaBneH neTpos 
HIM 9PAPOM, BbICYLIeH H MeperHaH Ha KONOHKe SieKTHBHOCTHIO B 25 7, 
Bpizeneno 39,7 r nponenumbenucynbpuga, BbIxoy 36%, cunTad Ha mIpops 
rupoBanlluh aauaennicyibpug, T. Kun. 79—80°/3 mm, 225—-226°/740 w 
fine 10800 (de V,000e% 

Hafineno %: C 72,04; H 6,68; S 
CyoHy0S. Baruncneno %: C 72,00; H 6,67; S 


BosppaT anmundenuacyabpuga 40 r. : 

5 Pr nponennadennicyappuga B 75 Ma neqsHoti CHsCOOH oxucnenn 20 
H3O6bITKOM 28 7-H H2O2 B veyenne | yaca mpu 100°. Cmecb pa36aBsena Bosoli H 
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21,32 
24,34 


2Ha JO ~90 MJ, 9Ta ONlepalluA NOBIOpeHa NATb pas, NOCue Yero lIph oxylaxkjje- 
CMECHIO Jbjla C COJIbIO BbIlasl B OCaOK NponeHuidenncyLoH (BeposxTHo, 


ae BEIXON 34,1%, T. ma. 68,5—69° (u3 cnupta + Bosa B OTHOlIle- 


Haligeno %: C 59,36; H 5,46; S 17,70¢ 
CoHy9SOg. Baruncneno %: C 09,34; H 5,49; S 17,58 


MaTouHble pacTBopbl mocue TPaHC-NpOneHHPeHHcyJbPOHa H3BUIeueHbI 
OJIOM, BbITHXKKH NeperHabbl B BaKYYMe, BbIJeeH Nponenuspenuscy Wb(PoHn 
OATHO, IMC-H30Mep), BbIxoy 17,0%, tT. Kum. 176—180°/3,5 mm (Temne- 
ypa OaHn), nt 1.5536. 


Hatizeno %: C 59,31; H 5,55 
CoHy9SOg. BpravcateHo %: C 59,34; H 5,49: 
A IJIMJI-O-TOMMICY Ibpu MWOyYeH, HCXOAA U3 O-THOKPe30sa, 110 MeTOJLY, 
IMEHJOBAHHOMY (*) Int aH penuscysmbpuya, c BEIxXoJom 90%, T. KHM. 
ar /o MM, n® 1.5707, d® 1,0125. 


Hatipeno %: C 73,17; H 7,42: S 19,04 
4 Cio Hi2S. BrrueneHo %: C 73,17; H 7,32; S 19,54, 


P aH J-0-TOMMJICy IbpUua OKUCIEHO H,O, anaOrM4yHo MpesbIyWeMy; Wocwe 
IEUCHHA O€H3OJIOM H TeperOHKH B BaKYYME BbIJeJeH aJJIMJI-O-TOMMIICY Ib(pOH, 
on 61%, T. Kun. 168—170°/8 mm, n® 155492, “da? -1,1673: 


Hatieno %: C 61,42; H 6,47; S 16,17 
CypHy2SO. BrruncmeHo %: C 61,22: H 6,12; S 16,32 


[2 r aI JI-0-TOHJICY bua KHMATHIM C OOpaTHbIM XOJIOJ{MJIBHHKOM B TOKe 
3 yaca. PeaklwHOHHas cMecb OblJia OOpaboTana, Kak B Clyyae asl IpeHus- 
puja. Ilocme noBpropHoH NeperoHKH v3 KoulOn Ksali3zeHa BbiqeneHo 6,15 r 
2% TeOopHv) Mponenny-o-ToNMMIcyIbpuya, T. KH. 129—133°/25 mm, 
0/62, d° 1.0175. 


Flanneno, % Ce7o.o2s bl e297 5e10,94 
CipHieS. Baraucmeno %: C 73,17; H 7,382; S 19,54 


3 rf MponeHus-o-TomMscyibpuya oKuceHE! H,O, B CH3;COOH avasornuyHo 
ibigymemy. Tlomyyen mponenus-0-TomMcyIboH, BbIXO, 2,01, T. KHIM. 
=175°/7 mm, 139 1,5551, d2° 1,1741. 


Hatieno %: C 61,24; H 6,15; S 16,43 
CyoHieSO2. Boraucneno %: C 61,22; H 6,12; S 16,32 


7.27 aNuu-n-ToMMIcyIbpusa KANATHIIN C OOPaTHbIM XOJIOJMJIbHHKOM B TOKe 
2 uyaca. Ha6mtoganoch wacTHuHoe pa3zjomweHHe — BbIeneno~0,33 r mpo- 
eHa. PeakliMOHHaa cMecb OOpaOoTaHa, Kak B CJly¥ae O-H20Mepa, BbIJeeH 
MeHHJ-N-TONHICyIb(PHA, BbIXOA 36,8% TeopHu, T. KHIM. 131—136°/25 wm, 


£5746, d2° 1,0119. 
Hatineno %: C 73,24; H 7,32; S 19,43 
CypHi2S. Butuucneno %: C 73,17; H 7,32; S 194 


Ipogykt He jaeT ocaiKa c pactBopom Pb(CH;COO)e B cnupTe, BbilleKHA- 
pakuuu UM OcTaTOK MocIe MeperoHKH COJepAaT JHU CileAbI COeAMHEHHE 
H-rpynnoi. 

},0 r nponenundenuicynppugaB 112 Mn ciupta KHNATHIM NpH MepeMenin- 
m 8 uac. c Ni-Penea, nomyyenHpi no (*) u3 70 r crutaBa Penea. Brigenato- 
cATa3bl coOupamucb B CKIAHKy MapHoTTa HM aHanH3HpoBanuch, MOMyyeHo 
Ms T1ponana — 96% oT TeopeTH4eckoro. PeakIHOHHaA CMeCb pa30aBuieHa 
Jt BoAb u oTorHana oT Ni u NiS. J[uctusat neperHan Ha KOJOHKE BbICOTOH 
Mc MenKOil MeTamuuecKolit HacayKoli Jlesuna. Ppakunu ct. Kum. 64,5-—77° 


9) 
AH, r. 113, Ne 6 4284 


coylepKalliie aseoTpomuyeckyl0 cMecb), pasOaBueHbl BOAO, BbifeseHo 0,; 
6exH30na (42% TeopHH), -HeHTHPHUHPOBaHHOrO MO CMeKTpy MOrouy 
B yAbTpapuvoneToRoK OOacTH. . 

IIpu Bocecranopnenun 5 r nponexnus-c-rommacysbipufa Ni-Penes (43 1 
cnaBa Pees) B 280 ma cnupta (12 sac. KuNAYeHHA) AHANOrHYHO MpeAbIAyo 
pbieneHo 1,9 r (78% TeopHu) Tomyona, T. Kun. 107—-109°, np 1,4910. 

6 r mponenns-n-TolHscy Eu a BoccTaHoBeHb! Ni-Penes (43 160 r cna 
B 300 Ma cnupta, Kak onvcaHo chile. BpienteHo 654 ma mpomana (81% 


pun) u 1,4 r tonyona (44% TeopuH), T. Kun. 105—109°, nan Alia. 

Jia W3y4eHHDIX HaMH NIpONeHWJI-apHJicy.1b@UAOB XapakTepHa WBeTHad P 
uA Cc CepHo KucmOTOH: K Kale NponeHHiapHscyibpusa mpHOaBsA‘or 
Kalli KOHUeHTpHpoBaHHOH HeSOQ4 — nosBssaeTca KpacHoe OKpaluMBaHue, 
CTpo Mepexogatuce B Gypoe. AnmuaapHacyrEdusAbE Np AoOaBeHHw KOHL 
pupopaHHolt HeSO.1 anmb cma6o x*KeuTelor. 

NonyyeHHble HaMH JaHHbIe NOSBOJIAIOT 3aKJIOUHTb, YTO WIA auapas 
SPHPOB, B OTAHUHE OT COOTBETCTBYIOWHX KMCJIOPOMHbIX COCAMHCHHA, Mepery 
mupopka Kaali3eHa pakTHyeckH He wMeeT Mecta. AsnHapusTHosp 
IPH HarpeBaHHH H3OMepH3yIOTCA B COOTBETCTBYIOMIME MpPOMeHHapHCy bE 


VucrutyT Heptu Tlocrynuso 
Axayemuu HayxK CCCP 24 XII 1956 


WHMTHMPOBAHHAS JIATEPATYPA 


1 Oprannueckue peaxuun, WJI, c6opn. 2, 1950, crp.7. * C.D. Hurd, H. Gre 
gurd, J. Am. Chem. Soc., 52, 3356 (1930). °D. S. Tarbell, M.A. Meg 
J. Am. Chem. Soc., 74, 49 (1952). “R. Mozingo, D. E. Wolf, A. S. Ham 
K. Folkers, J. Am. Chem. Soc., 65, 1013 (1948). 
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Jloknxann Akaxemun Hayk CCCP 
1957. Tom 113, Ne 6 


XHMHfAl 


Yaen-Koppecnonzent AH CCCP JI. H. KYPCAHOB u C. B. BUTT 


HCCJIEJOBAHHE MEXAHH3MA AJIKHJIMPOBAHHSA AMHHOB 
HOAMCTbIM N-TPHMETWJI-«.-@ EHITHJIAMMOHHEM 


IgpecTHO, 4TO CoM aMMOHHA THHa Ar — CH2 — N == moryr amkusypoBpatp 
HUHbIe H BTOPHYHble AMHHbI NyTeM MepefayH payukana ArCHe or ofHoro 
la asoTa K Apyromy ('~°,*). 

\IKHJIMPOBaHHe aMHHOB MPH MOMOMLM COeHHeHHH AMMOHHA HHTepecHo B TOM 
HICHHH, YTO B STOH PeaKNHH KOHeYHbIe HM HCXOJUbIe BelecTBa NPHHaMexat 
HOMYy H TOMy Ke Klaccy COeHHeHHH: 


| le | 
RON: DRS R canes 
| 


MeXaHH3M 9TOit peakUHH JO HacTosulero BpeMeHH H3y4eH He Obl, 
Abi HCCIeNORaIH AJIKHJIMpOBaHHe ONTHYeCKH aKTHBHbIM Hog_ucTEImM N-rTpu- 
(JI-a-PeHSTHMAMMOHHeM THNepHAWHa UW MopouHHa: 


Ta peakI[MA MOXKET MpoTeKaTb (*) M460 TO CHHXPOHHOMy MeXaHH3My (cXeMa 
, MOO MO ACHHXPOHHOMy MeXaHH3My, C NPOMexKyTOUHbIM OOpa3z0BaHiem 
omuoro HOHa KapOonua (cxema (b)): 


H3 = He Hg 
da ( 
(5) fh Ph © Ph 
®CH—NMe, diet GR ber 
H —NMe, -H® é SS 
& 3 bu, H3 


3 TOM CyIyYae, CCIM PeakIMA MPOHCXOAMT NO CHHXPOHHOMy MeXaHH3my 
Ma (A)), nonyyatomulica N-a-pensTHINMNepuAMH JouKeH OOMaqaTb OTH 
oft aktupnocTblo. Ecau peakuua ufeT Yepes MpoMerkyTouHoe OOpasz0Banue 
Oquoro HoHa KapOouna (cxema (B)), TO NpOAykT peakUH He AoKeH o6ya- 
ONTHYeCKOH AKTHBHOCTHIO. a 
SbINO HalijleHoO, YTO B Mpouecce SaMeleHHA ONTHYeCKAA AKTHBHOCTh (peH- 
pHOFO pajlMKasia COXPAaHAeTCH: NOJIYYeHHI H3 d-comu N-a«-bensTHsn- 
(MH Bpamlas BeBO, a HoyYeHHbIt u3 /-couM N-a-beHaTH IMOp(poJIHH — 
po. 3 aToro ciesyer, UTO peaks HeT MO CHHXPOHHOMy MeXaHH3My. 
‘ak KaK KOHQHrypallMH OMTHYeCKH AKTHBHbIX N-a-beHsTHINHMepuAHHOB 
{1X Op yCTaHOBJeH! He OblIH, BOSHHKsIa HEOOXOJUMOCTb ompejleneHH KOH- 
alu MOJyYeHHOrO Hamu JIepoBpalilatoulero N-«-cbeHaTHIMHMep HHA. 
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C sroli Webt0 MbI cHHTesHpoBan I-N-a-eHsTHINMNepHAMH MeTOJOM, IPH KO 
poM KOH@Urypallua y aToMa yrsepofa B Mmpolecce peakUMM He H3MeHHACTCA, 
ucxoqusu v3 l-x-peHaTHIaMMHa, KOTOPbIM MpeBpalllaJicA B pesyJIbTaTe B3ali 
jelicrpua c },5-yu6pommentanom B N-a-eHSTHIMMMepHAMH, TaKKe OOsane 
INHH JIeBbIM BpallleHHeM: 


sib - “i 
ase (Cds Sage “GHD 
CHs 

t f 

TlockosbKy B HCMOb30BaHHOli peakUHH ACHMMeTPHYeCKHHM WeHTp He 3a’ 
rHBaeTCAH, MOMKHO yTBepxKaTb, YTO eBoBpaulatomuh N-«-ensTHanunepH] 
npunaynekut K Lpayy. 

Vis storo caefyeT, uTO MpH B3avMOoJelcTBHH Hoguctoro d-N-TpumerTus 
(peHsTHUMAaMMOHHA Cc MMMepHyMHoM (a TaKxKe, IO-BHAMMOMy, HW C MOpdoJIMH 
vMeeT MecTO OOpallleHHe KOH®HrypauHu a-eHSTHLHOTO payMKawa. 

Bpwio TaKKe HaliJleHo, YTO onTHYecKaa uncToTa N-«-densTHINMnepuaM. 
nostyuaeMoro IPH asKWJMpOBaHHH uMnepHyuHa hogucteim d-N-TpvMeTus 


(peHSTHAMMOHMeM, 3aBHCHT OT MpOoMKUTeMbHOCTH peaKuHH. IIpu narpeBat 
B TeyeHne 12 yac. mpH 125° oOpasytoulniica N-a«-censTusnunepuyun obual 


YAeJIbHIM BpallleHHeM [«]?) =-—7,5°, B TO BpeMA KaK HarpeBaHue B Teue! 

3 aac. IpH TOM Ke TeMlepatype MpHBOAMO kK NOJy4eHH!O BelllecTBAa C yJeubH 
+ 420 

Bpamenvem [a] =—15,6°. 


Tjo-BuquMomy, YMeHbLienve ONTHYECKOM UHCTOTHI Tip HarpeBaunHn HacTyne 
B pesyJbTaTe BTOPpHaIHOH peakWuH CHMMeTPHYHOTO 3aMeluleHus: 


ie Ph 
oe & @ 
< NHS cH NK ee Non HN 
ee CH 
: d 
OQuepHHO, YTO MHOTOKpaTHOe MOBTOpeHHe 9TOrO MpoLecca AOKHO AM 
CBOMM CJIeCTBHeM palieMH3aunto. 


IKCNeCPHYMECHTANbBHAA WZACTL 


1 BsaumogetictBue Hoguctoro d-NrTpumeru as 
meHITHMAMMOHHA C DUHNepuAuHom. O,1 mon. Hoguctoro 4 
TpuMetTu-«-censtusammMonnad (4) u 0,3 Mon. NunepHyaMHa HarpeBasocb B a 
cspepe asora 12 vac. np 125°. [pogzyxts! peakuuu pacrBopsuuch B 100 MiB 
MOJYYeHHbIM pacTBOp NOMMewayMBaJIcCA H 9KCTparMpoBasica Oeu3os10M. Bex3 
HbIM SKCTPaKT CYLIHJICA MOpOMIKOOOpasHbIM eKHM KaJH. 

B pesysbraTe WeperoHKu Ha KOJIOHKe Obl NomwyueHo: 6,47 r d-N-yumel 
o-(peHsTHIaMHHa c T. Kut. 66—70° (8 mm), np 1,5032, di® 0,9054, [al 
_ = 69,0° (coorsercrsyer onTuyecKol uucToTre B 96%)n 5,47 r N-o-pexnsTHa 
‘epHyuna c T. Kun. 118—119° (9 mm), ni§ 1,5292, di8 0,9622, {o]18 =a 
(B MeTaHOyIe C = 8,1). 

B aHaslOrM“uHoM ObITe, B KOTOPOM MpOOJMKUTeIbHOCTh peaKUHU CoC’ 
signa 3 yaca, OblO MoswyyeHO 3,00 r N-a-enstummunepuguua. T. kun. II 
119° (9 mm), n% 1,5279, a2 0,9604, [a]2? — —15,6° (B meranome, c - 


Lp 


2, Tlomyuenne /-N-a-henatuanunepuguuna GW 
0,1 m /-a-benstunamuna * (B TpoliHom o6beme acupa) u 0,042 1 ,5-u6pomi 
Tava (°) TomMemlaiacb B KoOy, KOTOpad NpucoequnANach K eslouHomy fed 
-MaTopy, CHaO%KeHHOMYy YToJIOBKOli NOWHOH KOHJeHCauMH. OQpup MeeHHO | 
POHAJICA NPM HarpeBaHuw Ha BOAAHOM Oane. Peakuua nacrynuaa nocae TH 


gous * TlonyyeH 10 omucaHHomy B wHTepatype mMetony (*), [ }20 SS = FOE. 
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ObWIO OTOTHAHO OKONO NOJOBHHBI aXpupa. Yepes 4 uaca narpepanne npe- 
aIOCb, H COJep2XHMOE KOVIObI OOpabaTEIBaOcb 30 ma 15% comaHoll KucMOTHI. 
TPaJIbHbIe BEWECTBA H3BJIeKaJIMCb OeH300M. BoyHbIit pacTBop nojmeradH- 
a 8 4 NaOH, u Bpijenupuimeca OcHOBAaHNA SKCTparHpoBaHch GeH30uI0M. 
3 pesyJIbTaTe pasroHKH ObWIO nonyyeHo 5,93r [-x-(peHSTHIAaMMHa ¢ 
um. 68—69° (8mm) u 7,43 r JU-N-«-cbenaTHammunepuynna c 7. Kun. 
—114,5° (7 mm). Tlocnequee BenjecrBo o61ajaso CJI€YIOMMHMH KOHCTaHTaMH: 
), 9606, ne 1208) [«]?0 = — 33,0° (B mMeTaHose, c = 7,2). IIuxpat, T. m0. 
—178,5°. 
Halineno %: C 82,32: H 10,14 
CisHigN. Buiuncneno %: C 82,46; H 10,12 


3. B83aumMojgelictBue Hoguctoro J-N-TpuMerus-a-PeHaTua- 
MOHHA C MOpdonmHHOM. O,!1 M_  Hoguctoro l-N-TpuMmernui-a- 
STHNAMMOHHS * u 0,4 M MopdosMHa HarpeBasocb B aTMociepe asoTa mp 
° B TeyeHHe 4,5 yac. PeakuHOHHad cmMeCb pacTBOpsAacb B BOJe MH NOMMe- 
apanacb 8 xX NaOH. Boijesnpuieeca Macuio 9KCTparupoBasoch 6eH30JIOM. 
SO0JIbHawA BbITAKKAa CyIUMNach e\KHM KasH. IIpoxyKTHI peakiuu pasronsa- 
b C IIPHMeHeHHeM esoUHOrO JedbserMaTopa BbICcoTOH 120 mM. 

Bpiio nomyyeno 6,9 r N-qumernu-«-ipensTHamMuHa c T. Kum. 68,5—69,5° 
a), 122 15027, d?° 09032, [«]?3 (B MetaHone) = — 29,8° u 6,32r N-a- 
STHIMOPPOHHA, IX KOTOPOTO ObIIH HalieHbI CueqyIOUWe KOHCTAHTHI:, 
mn. 123—123,5° (8 mm), d?°1,028, 21,5278, [«]}18 = + 16,2° (B 90%. 
mie, c = 14,6). 
BblyHcyIeHHOe Ha OCHOBaHHH 3THX JaHHbIX yJesbHOe BpalleHHe JA uUHC- 
) N-a-cbeHsTHIMOpHOIHHAa JOJWKHO COCTaBJIATh He MeHee +26,6°. 
[loqo6HpIM oO6pa30M MpH B3aHMOjelHcTBHH Hoguctoro dl/-N-Tpumerus-a- 
STHJIAMMOHHA C MOpdOTHHOM Oba nonyyen d/-N-«-cbensTusMopPomHH. 
Ku. 128—9° (10 mm), a POlS ns 15272, naxpar 7. in, 19419475". 


__ Hatineno %: C 75,25; H 8,96; N 7,55 
Cj.H;,ON. BaruncneHo %: C 75,33; H 8,96; N 7,32 


Ilonyyexo 
14 XI 1956 


IMTHPOBAHHASA JINTEPATYPA 


mroR. Snyder, ol. H-Brewster, J. Am. Chem. Soc., 70, 4230 
eee Snyder, E.L. Eliel, J. Am. Chem. Soc., 70, 4233 (1948). ° M.E. 
met, etal., J. Am. Chem. Soc., 70,23 (1948) ‘]..H. Kypcauos, C.B. 
J, 113, Ne3 (1957). ®° B.U. Crapposckaa, )KOX, 24, 1038 (1954). ° 1lO.bon- 
ay, Cuntesbl opranHueckux mpenapatos, VWJI, 1, 1949, crp. 124. she Jl 


1 1, CHHTesbI OpraHHyeckuHx mpoueccos, MJI, 2, 1949, crp. 526. 


* Onruyeckast uuctota 61%. 
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Jloxuagn Akayemuu Hwayrx CCCP 
- 1957. Tom 113, Ne 6 


XHMH 


P. A. JIEBHHA, 10. C. WIABAPOB, B. K. JAYKIIAC u E. I. TPEWIOBA 


2,4-NMMETHJINEHTAQMEH-1,3 B CHHTESE AJIKAHOB C IBYMA 
YETBEPTHUHbIMH ATOMAMH YIJIEPOJA, PA3IEJIEHHbIMM 
CH,-rPYNNOM ((UTPETHUOHOAJI KHJIMETAHOB) 


(IIpedcmaenexo axademuxom A. H. Hecmeanoeoim 21 XII 1956) 


B walliux mpesbiqyuiux cooOmenuax (7, *) Obit onucaH MeTOg cunTe 
STHJIGHOBIX yIIEBOMOPOAOB C YETBEPTHYHbIM ATOMOM yTvlepofa, 3aKIOUaIOUlE 
CH B peak Mexky aJIKHIMarHHHOpoMMyaMH MM HelpejeJIbHbIMM TperH 
HbIMM OpOMHJaMH aJJIMIbHOrO THA; WOCceqHHe JerKO NOJyyaloTrca rHLpoop 
MUPOBaHHeM JIHeHOBbIX yIIeBOLOPOAOB PasBeTBJICHHOTO CTPOeHHA C CONPAKe 
HOH CHCTeEMOM JIBOMHbIX CBA3eH. 

Tax, HanpuMmep, ruqpoOpomuy 2,4-qumMeTusneHTaqnena-1,3 (I; Hal=Br) a 
CJIYKUJI HCXOJHBIM BELECTBOM B CHHTese 2,4,4-TDHMeTHJaJIKeHOB-2 (')*: 


CH; 
; | -RMgB 
CH, —C = CHC = CH, SoSH = C= CNC ate 
| | | | 
CHy CH, CH; CH; 


CH3 
| 
— CH; —C=CH—C—R 


CHs CHs 
(II) 

B wactTosileH paOote, ipHMeHUB B Ka¥eCTBe HCXOHOFO BelllecTBa TOT xe 2, 
AUMeTHINeHTalver-1,3, MbI paspaOoTanH HOBbIIt yOOHBIi MyTb CHHTe3a BeCbI 
TPYAHOAOCTYNHEIX NapaMHHOBbIX yreBOLOPCOB C ABYMA “eTBEPTHUHbIMH aT 
MaMH yrviepoya, pa3jeneHHbiMH = CHoe-rpynnoli — quTpeTHyHOaNKHAMeT 
HOB (B JIMTepaType ONMcaH JHIMb NepBbili WieH sTOrTO psa yraeBoqopom 
2,2, 4,4-TeTpametuunentan (*)). YKasaHHad BbILWe peakUHA ABMWNACcb nepB 
cTayvelH 9TOTO CHIITesa, MpHyeM IipHMeHeHNe, BMeCTO OpomHa, TuApoxXopy 
2,4-qumeTusmentTagnena-!,3 (1; Hal=Cl) nosBsonuno noBbicuTbs BbIxon 2, 4, 
TpuMeTHJIaKeHOB-2 (II) c 30 yo 45—50%, cunTad Ha HCXOHBI qHeH. 

AaxKexbl ())(R=ChiewG Hy, Coie bie yKe HMelonHe OHH 4YeTBepTH 
HbIH ATOM yrulepofa, NpeBpalllalucb 3aTeM JeHcTBYeM COJAHOM KHCIOTE! B HP 
AebHble TpeTHYHble XNOpHAbI 2-xn0p-2,4,4-TpumeTHsanKanpl (JI; perxo7 90% 
KOTOPHI€ BBOMMINCh Maee B peaKUHIO C MarHuiiopranuyecKHMu coesHil 
HMAMH B MPHCyTCTBHH CyJIeMbI (KaTausaTOpa, IpHMeHAIOMeroca B peaklll 
Tpunpapa—Bwpua mexjly RMgBr u tperwunbimu xnopuyamy (4, °)); mpoxyKras 
STOH MOCIe (HEH CTaNWU CHNTe3a HW ABJIAHCbh aKaHbl C ABYMS YeTBepTHUHBIM 


* Tem 2xe nyTeM H3 3,5-numetuurentaqueHa-2,4 Onimu nowyyenb! 3,5-qumerum-5-3TF 
ALKeHBI-3 (?). 
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faMH yIviepojla, pasweweHHbIMH CHe-rpynno (IV; ,uTperuanoanKusMme- 


1:) 


ria CHy Gus 
R— C— CH = C—CH, eHet py iepewe een wer lire: +RMEBr 
| | | | (HgClz) 
CH3 CHs3 CHs CH; 
(II) (IIT) 
aie CH, 
| 
— R—C—CH,—C—R 
| | 
CHs CHg 


(IV) 
R = (Claky. CsH;, C3H,, Cq4Hy 


| BSaHMOJelCTBUN C MarHHhopranuyeckHMH COeAHHEHMAMH mpesebubIe Tpe- 
apie XMopHAb (I11) ormennaiH TaKxKe XTOpHCTHI BOAOPOA, OOpasys c BbI- 
OM B 50—55% Hexouble aKeubl (II), KoTopbie CHOBa HCNOMb30BaNHCb JWIA 
re3a aikaHos (IV). Anxenn (IJ) 4 anxanpi (IV) merKo pasqeusimucb neperon- 
. Baixog amkaHoB cocTaBinad 15—25%, cunTad Ha BBeJeHHBIi B peakHlo 
MUHBIM XJIOpHA, H 30-—50% — Ha Hcnob30BaHHBI. 


QIKCHeEPHMeCHTANALHAA WACTH 


“HApPOXAoOpupoBaHuHe 2,4-RHMeTHANeHTaAAueHa - 1,3, 
peebHbI MOHOrHApoxsopHyA 2,4-quMeTusnenTaquena -1,3 (I) nomyyanca 
MyCKaHHeM B OXJIayKaeMbIll CHETOM C COJIbIO JHEHOBbIN yrsieBoopoy (96 r—- 
Ib: T. KAT. 92—-93°/745 mM; n°0 1 4445; d?°0,7375; auTepaTypHble Aanupie (°): 
un. 93—94°/755 mm; n?) 1,4448; d2° 0,7376) cyxoro xnopuctoro Bogopoga 
mpupeca B 37 r). I]pu neperoHKe HW NpH xpaHeHHH THApOXMOpHyA, No_OOHO 
oO6pomuyy (7), OTIeNIA raNOMAOBOAOpO UW NpeBpalilasicA B SHAUHTeJIbHOH 
€HH B HCXOJHBIH JMeH HW ero uMep. Jia nowyyeHHa aKeHos (I1) ucnosb30- 
‘A TIOSTOMY BbICYINeHHbIH, HO He NeperHaHHbld, THAPOXJOpHA, HemocpeycT- 
iO ocyle ero NOyueHHA. 
SHHTe3 2,4,4-TpuMeTHAaAAKeHOB- 2 (II). K sbupHomy pac- 
yy aKHIMarHuiOpomuga (1,o-Mona OpomucToro alKua, 36 Tr MarHHa u 
MJ a6c. stbupa) MOCTeNeHHO IPH OXaxKAeHHH Je(AHOH BORO NpHOaBAJICA 
DHBIt PacTBOp MOHOrHApoxsopuya 2,4-yuMeTHsNeHTaquena-1,3 (MomyyeH- 
) H3 | Mousa jHeHAa). 
eaKUMOHHAaA CMeCb HarpeBaslaCbh 3aTeM B TeYeHHe 9 Yac.; pasJIOMKeHHe Mpo- 
IUIOCh pa3sOaBseHHOH coAHOH KuCOTON (2 H). 
3bIXOJbI AIKeHOB, CUHTAA Ha HCXOJHbIM JUMeTUIMeHTayHeH, CocTaBAIH 45— 
; KOHCTAHTbI HX IIpHBefeHbl B Tad. |. 
Ta6nauna 1 
ei 
2,4,4-Tpumetunamkenbl-2 R— % — CH= 5 — CH 


CHgs CHs 
JlutepaTypHble WaHHble (*) 
T. KHI.,; 20 20 2 
Haspanue °C /MM Np dh, 20 20 


T. Kum., °C/MM| 1p 


ge a eS eet 


3— 4430 | 0,7194 
-TPHMeTHINeHTeH-2 402— 103/740 4,4131 | 0,7183 | 4103—104]750 2, F 
- = —131 /752 41,4264 | 0,7435} 129—130/755 41,4264 | 0,7437 
“angie bate emit 4.4310 | 0,7553| 4154—152/759 | 41,4307 | 0,7560 


2,44 
24h : 
rig pra eimai che 60—61]13 174360 | 0.7621 | 58,5—59/12 | 1,436 | 0,7626 


.O BCeX OlbITaxX H3 BbIMeKHNAMMX dpaKuNi Obit BbIeneH AuMep 2,4-4n- 


ymeutaquena-1,3 c T. Kum. 90°/10 mM. 
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TugpoxnopupoBaune 2, 4,4-TpuMeTHMANKe HOB 
CHHTe3HPOBaHHble aJIKeHbI HacbillaIMCb XJIOPHCTbIM BOROPOAOM MPH OXMAAK 
CHETOM C CO/bIO H 3aTeM BCTPAXHBaINCcb B TeveHHe 15—20 wac., IPH KOMHATH 
Temlepatype, C KOHICHTPHPOBaHHOH COMAHOM KMCJIOTOH, HacCplllleHHOu 
oxXTaKIeHHH XsOpHcTHIM BoZopoyoM. IloumyyeHHble TpeTHYHbIe XAOPHApI (I 
2-xnop-2, 4, 4-TpwMeTHaIKaHbl) MPOMbIBaJIHCb BOJOU, BbICYIIHBAaIIHCb XO 
CTbIM KaJIbI[MeM H MeperouasMucb B BakyyMe (BbIxoA 90%); KOHCTaHTbI UX H JI 
Hble aHasiu3a NpHBeyeHbl B Tad. 2. | 


TaoOmuna 
2-X nop-2,4,4-TpHMeTH Ja JIK aH bl 
MRp Hatizeuo, % BuraucsieHo, % 
Ha3Banune ony ne a 
Cie = : Hany. | BbId. Cc H Cl G | H EE: 
2-xs0p-2,4,4- 
TDHMeTHJINCH- 
TaH* 40—40,5/12 |1,4308/0,8746} 44,01 44,04 — — _ — — 
2-xmo0p-2,4,4- 
Ce eae tt eae 66,60 | 14.86 | 21,75 7 
caH 55—56/10 |1,4393/0,8768} 48,78 48,63 66.53 41.87 2468 66,44 11,77 
2-xmop-2,4,4- 
ES ey A 67,99 | 12,04 | 20,03 
TaH 73—74|15  |41,444810,8785) 53,56 53,25 68.10 1204 20°17 67,96 41,98 
2-xnop-2,4,4- 
foe a es 69,46 | 12,17 | 18,53 eh ae 
TaH 90—90 5/12 |1,4490)0,8865} 57,74 57,86 69.43 12'08 18.43 69,2 12,45 


é 20 
* JIuTepaTypuHble WaHHble Ayia 2-x0pe2,4,4-TpHMeTHsnentana (*): T. Kum. 53°/29 MM; np 1,431. Octa 


XJIOPHAbI B JHTepaType He onucaHb, 


CuuTte3 AuTpeTH¥YHOaNKHaAMeTAHOB (IV) 43 Tp 
THUHBX xNOpuAoB (2-xnop-2, 4, 4-TpuMeTUNAANKAHO 
B oupHplt pactBop MarHuMopraHuyeckoro coequHenua (1,1 Mona Of 
MMCTOrO aKa, 24,3 r MarHud, 220 ma aOc. sbupa) BBOAUIOCh 4 © CydJie 
M, NOcle NOMHOTO pacTBOpeHHA ee, OYeHb MejWIeHHO (B TeyeHHe 6 ac.) mpHbs 
JAJICA TPpeTHUHbIN xopHy (0,5 Moma) pH MOCTOAHHOM MepeMelliMBaHun 
OX aKCHHH peakUHOHHOH cmecu Yo 13—-15°. lepememuBanve mposomKase 
3aTeM ellie 5 ¥ac. pH KOMHATHOH TemMepatype Hu 2 aca — npu 30—-35°; pr 
JIO*KeHHE PeaKUHOHHOM CMeCH MPOUSBOAUOCh pasOaBJIeHHOH COAHOH KUCAOT 


Ta6Oaunma . 


CHs CHs 
| | 
AskaHbl O6ujero ctpoeHua R—C—CH,—C—R (qutpetnynoankusmetaHy) 


| | 
CHs CHs 


MRp_ | Haiizeno, % — 
R HasBanue T. sact. g nin a; i 
Es 
bh, Haltg.| Bay. | C Hee 
Ho 
GH, 2,2,4,4-Terpametus- —65,2° 120,7—| 1,4070 | 0,7198 | 43,75] 43,76] — _ — 
neHTaH* (e2°) 121,37 
(745) 
CoH; | 3,3,5,5-rerpametun- | crexnyercs| 51/6 | 1,4309 | 0,7669 | 5 84,66) 15,34 
alles arth | 5 2,76} 53,00 84,65] 15.35 84,52 4 
C,H, 4, 4,6,6-Terpamerua- crexayetes 84/9 | 1,4378 | 0,7813 | 62,05] 62,23 ea melee 84,70) 4 
HaH HHxKe —85° : 0D 
C,H, | 5,5,7,7-rerpametun- |crexayetca | 106/7 | 1,4420 | 0,788% | 74,30 84,79) 15,28 ‘f 
yHyeKkan HHDKe —95° é wi on 84,76) 15,27 _ ‘ 
* JIuTepaTyPpuble aHHbe Avia 2,2,4,4-TeTpameTHINeHTaHa () (lomyyex gelicTBHeM guMeTHAWHHKA 


2-x0p-2,4,4-TpuMeTHMeHTaH): T. 3act. —66,9; —67,1°; T. Kum. 122,3]760 mm; nie 14,4069; ae 0,7185. Oct: 
Hble YrvileBoqOponbl B NHTepaTyPe He ONHCAaHLI. 
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). Mocne orronKkn acbupa OT NpoMBITO!I H BLICyIeHHOH S(pPHpHOH BLITAKKH, OC- 
K KHIATHICA 2 4acac HaTpleM, MeperoHAdcA Hal HAM HW NOBeprasca :pax- 
HMpOBaHHOH MeperoHKe Ha KOOHKe. OTONpamach pak ucxofHoro 2,4,4- 
MeTHaKeHa-2 (9Ta (pakUHA, BbIXOM KOTOPOM BO BCeX CyYaAX COCTAaBAA 
55% , HCHONb3OBaACh Jasiee CHOBA JIA CHHTe3a COOTBETCTBYIOMIero asiKaHa) 
[aWHTeIbHO BbIWe KHNALad (pakUNA adKaHa — JuTperuynoanKusMeTaHa. 
OBI aIKAaHOB CocTaBsIAIH OT 15% (R = CaHy) qo 25% (R = CHs), cuntaa 
BeCHHbI B peakHtO TpeTHUHHIN XNOpUuA, HH oT 30 Jo 50° — Ha HCHOMb- 
HHbIM; KOHCTAHTHI H JaHHbIe aHaJIH3a MpHBeeHbl B Tabs. 3. 
CHHTCSHPOBaHHble aJIKaHb! OblvIM HCCeOBaHbl MeTOJOM KOMOHHALMONHOrO 
eHHHA CBeTA. | 
3 TaOn. 4, IpHBeeHbI NOyYeHHbIe CeKTPbI C MATeEHCHBHOCTAMH, H3MepeH- 
MB yCJIOBHOM BU38yaJIbHOH Kase, B KOTOPOH HHTCHCHBHOCTb YaCTOTHI B OO- 
rH «1440—1450 cm + mpuuata papHol 10 eqnHuiam. 

Ta6uauna 4 


CnekTpbl KOMOHHAILHOHHOTO paccexHHA JHTPeTHYHOAaJIKHJIMeTaHOB 


2,2,4,4-retpametus- 217 (0,5), 262 (1; ux), 311-329 (1,5; um), 349 (0,3), 376 (1), 420 (0,5), 
TeHTaH 498 (0), 556 (3), 645 (4), 678 (1.5), 734 (15), 769 (0,5), 812 (0,5), 
862 (1,5), 875 (4), 918 (5), 930 (6), 996 (0,3), 1022 (0,3), 1076 (0,5), 
1107 (1), 1144 (2,5), 1173 (2,5), 1196 (2,5), 1252 (12), 1325 (0,5), 
J 1383 (1), 1443 (10), 1465 (2,5). 

3,3,5,5-rerpametun- 257 (0), 329 (1), 387 (1), 406 (0), 446 (0), 474—496 (2; mp), 544 (2), 
relTaH 576 (1), 651 (0), 671 (0), 715 (9; m), 776 (1,5), 833840 (3; mB), 
930 (4; m1), 974 (1), 1012 (2,5), 1061 (2,5), 1133 (2,5; @), 1170 (2,5), 
1218 (4), 1227 (2), 1296 (1), 1323 (0,5), 1383(1), 1443'(10: m), 1463(3). 
4,4,6,6-retpameTur- 240 (0,8), 291(0,8: mw), 340(4), 397(0), 455 (0), 494 (4; mB), 
HOHaH 586 (0,5, mt), 627 (0), 687 (1), 735 (8: mm), 850 (1), 873 (2), 884 (0,5), 
912 (0), 980 (3,5), 996 (0,6), 1040(5), 1104 (1,5; mJ), 1138 (2), 
4166 (2), 1204 (3,5° mr), 1223 (1,5), 1258 (1), 1304 (3; nB/q), 1350 (1), 

4381 (1,5), 1443 (10; m), 1461 (2). 


5,5,7,7-TerpamMeTHJI- 224 (4; mid), 320(1.5; mm), 380(0,1), 397(0), 420(0), 493(0), 
yuyeKant 586 (1; m1), 675 (0,5), 695 (0), 735 (9; m1), 792(0,5), 822 (0), 854 (1,5), 
875(2,5), 893 (2), 910 (2), 930 (2,5), 994 (0), 1056 (3), 1090 (3), 1138 
(1, D;un/c), 1159 4,5; (uj), 1198(4), 12441), 1264 (1), 1304 (4 mm), 
1349(0,5; cb), 1380 (1,5), 1408 (0,5), 1450 (10; um). 
Kak BHHO H3 TIpHBeJeHHbIX JaHHbIX, B CIleKTpaX BCe€X CHHTe3HPOBaHHbIX 
DETHUHOAIKHJIMETAHOB COJepKUTCA COBOKYMHOCTb HHTCHCHBHBIX YacTOT B OO- 
ra 700—750; 930 u 1200—-1250 cm™?, xapakTepHbIxX JIA CO%KHOrO pasBer- 
HHA B WenH (7,8), T. €. IM yruieBOJOPOJOB C YETBEPTHUHbIM ATOMOM yrulepofa. 
AccneqoBaHve CMeKTPpOB TlOKasaJIO TakKe, YTO aJIKaHbl He COJepxKaT MpH- 
{ aJIKeHOB,—- OTCYTCTBOBaIH YacTOTE! B OCOmacTH 1600 cm ?. 
BUHTES 3,0,0,0-TETPAMETUMTENTAHa US ABYTpPeTHUHOTO 
Kmopuga V (2,4-quxa0p-2,4-quMeTHATeHTAHA). Bsanmojel- 
je STUMarHuOpomuga (115 r 6pomuctoro sTua, 24 rMarHua uw 200 Ma 
acupa) c AByTpeTHUHbIM JuxsopHyom (V) (0,25 Mowia) B MpvcyTCTBHH 
eMbI IIPOBOAHOCb B YCJIOBHAX, OMMCAHHbIX BbIllle JIA peaKIHH Me*K]y 
oBr HW MIpeeJIbHbIMH TpeTHUHbIMH MOHOXsOpHyamH (III). 
[IpH neperouKe MpOAVKTOB peakKUHH Obl BbIeTeH (C BbIXOJOM B 5%, 
rad Ha juxsopuHy) 3,3,5,5-rTerpameruarentan (T. Kun. 71—73°/12 MM; 


1,4307, d?° 0,7693), a taxxe 2,4-qumerummentaquen-1,3 (tT. Kun. 92— 
750 mm; n° 1,4440) m ero QMameTp (T. KHM. 92°/12 mm). 


Ilocrymu10 
15 XII 1956 
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Jloxaaynn Akayemun Hayk CCCP 
1957. Tom 113, Ne 6 


XHMI 


B. 1. MAWOBEL, M. C. BEJIEL[KHM, fo. fF. CAKCOHOB u P. B. CBOBOJIA 


O HOBOM COEJ/MHEHHH B CHCTEME NaF — AIF; 
(ITpedcmaeneno axudemuxom A. H. Ppymkunoim 2 I 1957) 


TlvarpamMa CocToAHHA CHCTeMBI (propHcTHI HaTpHil —- —PTOPHCTbI asOMAE 
W3yYalacb MHOFOKpaTHO, Tak Kak OOpa3ylouluiica B Heli KpHomHT (Na3Al 
ABJIACTCH OCHOBHbIM KOMIIOHCHTOM SJIEKTPOJIHTa, MCIOJIb3yeMOro IPH 3JIeKT 
JMTHYECKOM TOJIyYeHHH aIOMHHUMA M3 ero OKHCH. 

Panee NpopeeHHbIMH vcceqoBaHHAMH (*”°) yCTaHOBJeHO, ITO B yKa3saHh 
CHCTeMe KPOMe KPHOJHTa OOpasyeTCA XHOJIMT, MMeIOUMK M0 JaHHbIM pasJIMaH 
aptopos coctaB Na;AlsF,, umH NasAl,Fy. | 

Bpipol O HaJHuHH B yYNOMAHYTOM CHCTeMe TOJbKO KPHOJHTa U XMONHTA j 
TBeP2KJ€H MHOFOYMCeHHbIMH HCCJIeOBaHHAMM, HeECMOTPA Ha TO, YTO Corvac 
TeOpeTHUeCKMM pacueTam (*), OCHOBaHHbIM Ha y¥eTe BeJIMUHH 3apAOB U pang 
HOHOB, B CHCTeMe, COCTONINeH H3 PTOPHAOB WleIOUHbIX MeTaJOB H TOpUCTE 
aJIOMHHUA, HanOoslee yCTOHYMBaA KOHHTypallMA aJIOMMHUA JOJDKHAa ObITB 
SKBUMOJeKYyJAPHOTO coequHeHHA, coctaBa MeAIFa. ; 

CyljecTBOBaHHe COeAMHEHHA TaKOrO THMa C KaJIMeM H OJHOBAJICHTHBIMH Te 
JIMeM M pyOujMeM ycTaHoBsJieHoO aBHo (8,°). O coequHeHHH Ke C HaTpHeM, KPO 
NaAIFa-H2O (?°), Huuero He OblIO H3BECTHO, CCIM He CUMTATb MpesNoo*KeHuk 
BO3MOMHOCTH ero OOpas0BaHHs B CcucTeme NaF —- AIF; (**), mpH maBKe Kpk 
uta c PropucTbmM awiomuHHem (1%), KoTOpble, OMHaAKO, He MNOATBeEPAMMCb cI 
UMaJIbHbIMA HCCeqOBaHHAMH (°). ; 

Ileppbie peHTrenorpaduyeckve JaHuble, OTHOCALIMecH K TeTpacTopaJION 
HaTy HaTpua (NaAIFs), Obiim onyOuKoBaHbt Pospapfom (7%); OHH Nosy4eHE! Bf 
3yJIbTaTe MCCJIeqOBaHHA BOSrOHOB, OOpasoBaBlUHXcH BO BpeMA MponycKaHl 
OMHOTO M3 Tra3s30B— a30Ta, BOfOpofa, OKHCH yrulepoqa uM aproHa —T 
1000° uepes pacmiaBbt, cocToslMe “3 PTOpHcToro HaTpHA HM *ropucToro as 
MMHHG. ; 

CileqyeT, OHakO, yKa3aTb, UTO He BCe IIPHBEJeHHbIe B STOHM cCTaTbe 3HaueH! 
MeXKNJIOCKOCTHBIX PaccTOAHH OTBeYaIOT KPHCTasMMYecKOl pewieTKe NaAlk 
Hexotopble 43 HUX OTHOCATCA K XHOMMTy M (ropucTomy asmiomMnHuO. B TO 
BPeMA OT/eJIbHbIC H3 SHAYCHHM MeKIVIOCKOCTHBIX PaccTOAHHH, xXapaxTep 
AIA STOTO COeMHEHHA, He yKa3aHbl. YYNTHIBAA STO, HEb3A IPUSHATb JOcTAaTO 
NOJHBIMH OyOMKOBaHHbIe TopapOM OCHOBHbIe peHTreHorpacuyeckue aH 
aaa NaAlFa. 

Hesapucumo or paboter Topapya, B 1954 r. coequnenve NaAlFa 6ni0 068 
PyKe€HO HaMM B KOHJeHCaTe BOSTOHOB, NOJyYeHHbIX MPH WiaBKe KPHOMMT 
TJIMHOS€MHbIX PaCllaBOB B aTMOCcdepe aproHa mpH 1020°. KonuuectBo 3T0 
COCHMHEHUA, OTIM4AIOIerocaA OT HCXOJHBIX BeMLeCTB, OT XHOJIMTa u @ropucTo 
aJOMHHUA, yBeJIMYHBaJIOCb C BOSpacTaHHeM B paciiaBe cofepxKanusa AlFs. Ha 
Oombiilee KOJMYeCTBO ero (HOBOrO CoeMHEHUA) OOHapyKeHO B BOsTOHAX, Pé 
NulaBbl KOTOPbIX HMI MOJIeKyApHOe OTHOWMeHHEe NaF x AIF; 1,67 u 1,00, 7. 
B OOsaCTH, OTBeYAaIONel TaK HaSbIBaeMbIM «KHCIbIM SJeKTPOMMTaMy. — a 

Tak Kak MPOAYKTbI KOHJeHCALMM BOSTOHOB yKa3aHHbIX pacmmaBos. Bcer, 
COCTOAT W3 OY€Hb MeCJKUX MOPOWKOB, MpekcTaBAloulux coboli cmecb NaAll 
M MpOAYKTOB ero pasiomwenuA (xnouwMTa uM PTopucToro awIOMMHUA), TO MOM 
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ATb, ITO COCAMHEHHE STO ABJIAeTCA BECbMa HeYCTOMYMBbIM TIPH OObITHBIX 
BUAX HW YTO COXpaHAeTCH OHO YACTHYHO B NPHCYTCTBHH aprona WIM pyrux 
. 

eHTreHOrpaduyeckoe UcceAOBaHMe NOMYYeHHEIX HaMH OOpPa3loB IIPOH3BO- 
Cb B MeHOM @HJIbTPOBaHHOM H3JIy4YeHHH B KaMepe BbICOKOL pa3pematoller 
SOHOCTH C AMaMeTpoM GOapabana, paBubm 143,25 mM. 910 nesBoMHO OTIe- 
Ha PeHTreHorpaMMax HuTepdepeHUMOHHbIe MaKCHMYMbI XHOMMTa u cbropu- 
) atomnHHA. Tlocne ucKu0ueHHA MX 43 paccMOTpeHNA, OcTaBLUIMecd HeueH- 
UHPOBaHHble MaKCHMYyMbI, XapakTePHble WIA KPHCTaIMMYeCKO pelleTKH 
HM (a3bl, HCMOMb3SOBaHbI JIA COOTBETCTBYIOMHX pacueToB. 

BIMHCJICHHbIC SHAYEHHA Me@KIMJIOCKOCTHBIX PaCCTOAHHH, OTHOCHTeJbHbIe HH- 
(BHOCTH HHTepdepeHUMOHHBIX MAKCHMYMOB HM MHKCHI OTPaxKalonjHx MWIo- 
pel, sibel ses rpaH4ecKHM MeTOJOM JIA TeTparoHabHOH PelweTKU, NpH- 
ib] B Tad. 1. 


Ta6nmuna ft 


T oxen d5xcn, Treo 4reop, kl Tox daxcn, Ip dreop, 
| Pp h a x eop a 
Y ayy) "i 3,48 204 ORD 1,164 2 4,167 
4 3,44 5 3,145 || 300 1,160 | 0,5 1,160 
40 3,03 10 3,045 || 301 | 0,5 1,140 | 0,5 1,144 
1 2,475 4 2,462 415 0,5 ele? 0,5 tt 20 
3 2,320 3 Aeaoe 214 0,5 1 AOD: One 1,106 
0,5 7 PALS 6 2292, 302 0,5 1,090 Ort 1,088 
3 2,100 2 2,096 223 2 1,058 4 4,061 
3 1,950 0,5 1,938 006 0,5 1,051 ORD 1,048 
10 1,800 7 1,795 106 OFS 1,005 0,04 1,004 
on PAT) 7 1,740 215 OFD 0,984 OF 0,978 
3 1,584 2, ay (Pr 224 O85 0,970 1 0,969 
0,5 1,520 2 4,923 314 2, 0,904 0,5 0,902 
2 1,497 i a ewe 401 w 0,864 0,41 0,863 
1 heey 2 0,5 teas 330 OFD 0,817 0,95 0,824 
a 4,243 3 A250 403 2 0,807 4 0,804 
1 4,226 2 419230 Bae) ORG 0,794 0,01 0,794 
2. 1,187 0,4 1724133 008 OF) 0,784 ORS 0,785 


acueTaMH 0 KBalpaTHuHOH PopMyve AIA TeTparoHvaJIbHOH CHCTEMbI Hali[eHbl 

IAHHbIe PeWeTKH HOBOTO CoeAHHeEHHA: a = 3,48+-0,01 A; c = 6,29-40,01A. 

ONYYeHHble JaHHble OKa3aJIMCb OJIM3KHMH K NOCTOAHHBIM Y H3BeCCTHBIX pellie- 

oequHeHH Tuna MeAlFa. [loctosHuble pelieTok H pa3Mepbl padHycoB Ho- 

IHOBAJICHTHbIX MeTAJIJIOB, BXOAAMIMX B COCTAB COOTBETCTBYIOINMX COeHHe- 
conocTaBseHb! B TaOJ. 2. 


TOObI yCTaHOBUTb — HMeeT JIM TeT- Taonuma-2 
opamiomuHaT HaTpHa (NaAlFs) 
P 

O Ke KPHCTalMyecKylo pelllerky, . Seek en 
H W30MOpdHbie eMy COeAHHeEHHA eee HK HOHOR, 
HJHeM, TaJJIMeM H KaJiveM, CXeMa- TMEaTy, 
KM OKa3aHHylo Ha puc. |, Bbranc- a e A 

TeopeTHYecKHe 3HaYeHHA HHTeH- 
IcTeH HHTep*pepeHIMOHHBIX MaKCH- RpalF, 3,615] 6,261] 1,49 
B TO dopmyuie: TIAIF, 3,61 6,37 4,49 

4 2291 , Ratr, 3 e8. 81391 1,33 

-- cos 4 ) , , 
TCLESISSEETa ba Lap 1 ik deine daae] nea EUS | 3:48-| 6-29 | - 0,98 
1 


) __ MHOMKUTeb NOBTOPAeMOCTH, 9% — yroJl OTpaxKeHHA PeHTTeHOBCKHX Jly- 
F, — aTOMHble MHOXKHTeH SICMeHTOB, BXOASINMX B KPHCTamMyecKy}o 
TKY, XYZ — KOOPJMHAaTbl aTOMOB. 
if pacueTOB IpHHATO, YTO pelerKa NaAlFa orHocutca kK NpocTpaHcTBeH- 
rpyune D’,, —-P4/mmm. 
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Ilapamerp z Ana AByx HOHOB ropa, HaXOAAMIMXCA BHYTPH SJIeMeCHTAp] 
aueHKH, IPMHAT paBHbiM 0,21, T. e. TAKHM Ke, Kak B pelleTKax H30MOpQH 
coeqHHeHHH C KaslMeM, pyOuyMeM H TaJJIHeM. 

PesysbTaTbl BbIUHCeHHH WHTeCHCHBHOCTeH, MpHBeeHHbIX K 10-6as0bE 
cucteme, Janbl B Ta6a. 1. Tam Ke yKa3aHbl JIA COMOCTAaBIeHHA TeOpeTHEs 
BBIYHCIeHHbIe 3HaYeHHA MexIIOCKOCTHBIX paccTosHul. Tlomyyenuble Hank 
CBHJe€TeJIbCTBYIOT 06 YOBJIETBOPHTeJIbHOM HX COBMaeHHH. Ha ocHoBaHuu 9? 
MOXKHO CYMTATb, YTO TeTpadTOpHCcTHI ado 
Hat naTpua (NaAlF4) uMeeT Takylo *e kK 
CTaJIIMUeCKYIO pellleTKy, KaK H YKa3aHHble 
MopdHble coeMHeHHA. 

CnefyeT, OfHaKO, OOpaTHTb BHHMaHHe 
HeEKOTOpOe OTIHYHe OTAebHbIX TeopeTHdeEt 
BbIUMCICHHDIX 3HAYeHHH MHTeCHCHBHOCTeH OT 3 
TlepHMeHTaJIbHBIX. DTO OOBACHACTCH HaJIOKe! 
eM Ha HeKOTOPble HHTepdepeHUMONUbIe Mak 
mympl NaAlFa oryesibHbIX MaKCHMYMOB OT X 
muta, dropucToro aJIOMHHHA HU, MO-BHMMON 
pyroro Hev3BecTHOrO coequHeHUA. He Hck 
HO TaKxKe, ITO pacxomKeHHe BeJIMYHH HHTeHC 
HocTeH OOycIOBsIeEHO HCKaxKeHHeM OKTAd/h 
oOpa30BaHHOrO WeCTbIO HOHAMH ropa, U3 KO 
PbIX YeTbIPe pacnosoxKeHbl B WeHTpax OOKOE 
rpaHel TeTparoHaJIbHOH pellleTKH. 

VickaxkeHHOCTb OKTa9A{pa BUHA M3 TOPO, ' 

Puc. 1 yABOeHHadA CYMMa PayMYCOB TpeXBaJICHTHOLO MK 

¢ aJIKOMHHUA MW OMHOBaJIeHTHOrO HOHAa (propa pak 

3,80 A. IloctosHHasd Ke KPHCTaIMUeCKOH pelleTKH QA, NpefcTaBAoMlad col 
paccTOAHHe MexKy WeHTpaMH HOHOB *Topa, HaXOAAWUXCA Ha MpOTMBOTIOMC 
HbIX rpaHaAX, paBHa 3,485 A. PasHulla Mexkyly 9THMM BemMuMHaMH (~ 0,3 
yKa3blBaeT Ha 3HaYHTeJIbHY!O MOMApH3sauNIO HOHAa ropa. Taka MOBbILLIeHE 
NOWAPH3aluA ero OOycsIOBIeHa MeHbIlleH BeIHYHHOH payuyca MOHa HatTp 
(0,98 A), Haxoqsmeroca B y3laX TeTparoHaJIbHOH pelleTKH, B CpaBHeHHl 
MOHHbIM payHycom Kaua (1,33 A). He uckmtoueHO, UTO HMCHHO 93TO ABJIAET 
IIPHYMHOM HeyCTOHYHBOCTH B OOIGHBIX YCOBHAX TeTPpadTOpucTorO aJIOMHH 
HaTpWA B CPpaBHeHHH C JPyrHMH HW3OMOPHbIMH coeHHeEHHAMH. 

Hcxofa 43 W3IOX%KeHHOFO, HaXO NONaraTb, YTO elle MeHee CTOMKUM NOMA 
ObiTh coeyuHeHHe LiAIF4, Tak Kak pagquyc nona mHTHa paBen 0,73 A. 


Ove @AL C)F 


Bcecow3Hbl Hay4HO-HCcCleqOBaTeIbCKH Tlocrynu10 
AJIHOMMHHeBO-MarHHeBbIH HHCTATYT 7 I 1956m 
Jlenuurpay 


UWAHTHPOBAHHAS JIATEPATYPA 
1TI. 1. ®egorbes, C. B. Unpuucxuit, Usp. CII6. nonutexn. nucT., 18, 
(1912). *H. Ilymun, B. Bacxkos, )KP)KXO, 45, 82 (1913). %R. Lo ee) 
A. Jobs, W. Eitel, Zs. anorg. Chem., 83, 39(1913). 4B.l Mamosen, Ome 
MeTasyprua amomunia, M.— JI., 1938. 5T. A. A6pamos, U.Il. Fynaano a 
TeoperuueckHe OCHOBbI 31leKTpoMeTasyprun amomunna, 1953. § T. Forland, H. S$ 
regraven, S. Utnes, Zs. anorg. allgem. Chem. 279 “Fi 3—4, 205 (19 
7 A.W. Kparona, KMX, 21, B. 6, 561 (1947). &S. Brosset, Zs. anorg. alla 
Chem., 235, H. 1—2, 139 (1937). %S. Brosset, Zs. anorg. allgem. Chem., 239, H 
301 (1938). 1°B.C. Araos, \KOX, 19, 2439 (1937). J. E. Boner, Helv. Ch 
ae Ne 146, 1137 (eee ne M. a ar ae ui n,, Etude des flux d’epuration et iq 
ection du magnesium et des alliages, Paris, 1939. Es : z j 
76, Ne 8, 2041 (1954). ; Sahin taeatsct 
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Hornsayge Akagemuu nayx CCCP 
1957. Tom 113, Ne 6 


XHMH fl 


. PASYBAEB, 0. A. COPOKHH, If. A. HOMPAYEB, I. fr. METYXOB, 10. J. LBETKOB 
u TO. H. MOJIHH 


O CTPOEHHH XPOMOPrAHHYECKHX COEJHHEHHK 


(ITpedcmaeaeno axademuxom H. H. Cemexosoim 8 III 1957) 


B HeqaBHo onyOMKOBaHHOM padore Mumepa (') onvcaH cHHTes HeliTpasbHO- 
\HOCH3O/IXpOMa H ero Cosel HM MpHBeeHO KpaTKOe COOOMeHHE O HEKOTOPHIX 
THX aPpOMaTHYeCKUX MNPOWSBOAHbIX xpoma-(O). Mcxogqsa us pentrenoctpyK- 
HbIX (*), MarHeETOXHMHYeCKUX H CIe€KTPasIbHbIX JaHHbIX (3), a Tak2Ke H3Me- 
MA J\MIOJIbHBIX MOMEHTOB (*), aBTOp NosaraeT, YTO WH6eH30xXpomM-(O) umeer 
ykTypy A, aHanornmunyio dbepporeny. 

3a NloculeqHee BpeMA TlOABHICA pA coodmennit (°,°), B KOTOpHIX onmHcaHO 
lejleHHe H3 NpOyKTow peakunu C,H;MgBr c 6esBoQHbIM XJIOPHbIM XpOMoM, 
ALY C «MeHTapeHHIXpOMIH]pOKcH]OM» HW «TeTpa- 


pHmeHvxpomioyuyamu» Xelina (*) Hoynya Wu- sae eee 
30JIXPOMa. 

Ilo cmenomy, HO He JOKa3aHHOMY cTporo mpej- : 
oxeHnio Llelicca (°) nomucdenHibuble mpousBoj- 

» XPOMAa HMeIOT OOULY1O Oc-apeHoBylocTpyktypy Bb. as wD 


(HM o6pasom, AIA PpxAya YKasaHHbix coeHHeHHi 


ecoo0pa3HO IIpHHATb eHHY!IO HOMeHKWaTypy (°), 4 & 
facHO KOTOPOH MX CJIeflyeT Ha3bIBaTb COMAMH p,. 1 1 RR’ =H 
(x-apeH)-xpomMa. C 9THM, BIIpoyeM, corvallaeTca Kise Ries 
Celio (°). RCH, (Xo. 

B kayecTBe COOCTBeEHHBIX IKCIHeCPHMeHTAJIbHBIX JlO- II] R = R’ = Gis, 
aTebcTs Llelicc HcNoOb30Ba JaHHble, MOJTyYeHHbIe Ayer add hie gee ie 
[IPH BOCCTAHOBJICHHH XPOMOpraHHyeCKHX CoeqMHe- = -y R = R’ SOG Monee 

| XelHa B osdupHok cpege LiAlH,, a TakKe X = J. VI R = R-nuxao- 
1D,. OfHako B OOOMX Cy4aNX STH JaHHbIe MaJio rexcun, X = J 


JMTeJIbHbI. Tak, Up sBocctaHopmenuu LiAID, 
)7 mmoua II] um O6pi0 BbIemeHo mMUIb 0,054 mMoma jucdeHusa (BMecTO 
[4 MMouIA NO pacueTy) c coylepxaHuem 5% D. V3 0,70 mmousa II nonyaeno 
3 MMOJIA JudeHHsIa Cc cofepxKaHHem 6,6—6,7% D. 
Ec WpeqnosoxKuTb, YTO B Homusax (x-OeH30, =-udenu)-xpoMa u Ju- 
(udbeHMI)-xpoMa JueHHJIbHbIe TpyiMbl CBASAHbI KOBaJIeHTHO ('°), TO B BbI- 
eHHOM Tocyie peakuuu c LiAID, qucbenuse creqoBano Opt omUZaTE 10% D; 
MW 2Ke OHH HMeroT cTpoeHue B II u III, To Auenua ne JomKeH cojepKaTb 
Tepusa. 
ss M BbIXO OpraHHyecKHX MpOsykKToB Poropaciiasa XpOMopraHHyecKkuxX 
(HHeHHU B xsopoctopme (1!) HaxOAATCA B XOPOLeM COrlacHH CO CTpyKTypa- 
B. Jina Oonee nomHoro oKasaTesbcTBa Hamu mpoBeyen cdoronus III u IV 
elirepoxsopocpopme (58,2% D). Toce o61yyenua ysbTpadpvoneToBbiM CBe- 
(nama IIPK-2) 1,258 r rerparugparta IV B 29,05 r CDCI, B Teyenue 111 uac. 
yuen Juenus c BErxojom 73,3% Mu coqepxanHem D<0,1%. B pesyabrate 
opacnaya (64 uaca) 0,610 r HII B 26,18 r CDCl, BbiqemeH quenus c cojlep- 
1HeM jlelirepux ~0,3% (oumOKa onpesenenua D coctapaset 0,2%); BbIxXoy 
wuecTBeHHbI. Jima mocieqHeH peakUHH Mbl TpeqmomaraeM cyle/lyiollyto 
MapHylo Ccxemy: 
PPC Cls oC He = Cyt CrCls Jp. 
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Viszecruo (3,2), uro coequnenua payta B (I—IV) napamMarHuTHbl H UMeIOT 
HHTHbIM MoMeHT 1,7 MarHeToHa Bopa, 4TO COOTBeETCTBYeT HaJIHYHIO B MOJICK} 
KaxKJOrO H3 HHX OJHOFO HeCHapeHHoro 9eKTpoHa. B cBA3H C STHM mpescr 
JIJIO MHTepec CHATHE CHeKTPOB NapaMarHUTHOFO SJIeKTPOHHOFO Pe3OHaHca | 
KHX COCJMHEHHE C Lesbo MOJYYEHHA WaHHbIX O MOKaJIM3alnu cBOOOHOrO 9 | 


Puc, 2. Cmexrp norjouleHua Boguoro pacTBopa 
III; konyeutpanua 10-7 mon/n 


TpoHa. CnekTp norsomleHua BoHOrO pacTBopa III npuBeyen ua puc. 2. Hann 
CBEPXTOHKOH CTPYKTYPbI HW KaveCTBeHHbIM aHalH3 paciipeyqeseHuA HHTeCHCHB 
cTeH yKa3bIBaeT Ha TO, YTO HECMapeHHbI SJIEKTPOH B3aHMOJeHcTByeT C AMpa 
BOWOpOa apoMaTHyecKUX KoOUIell. 

Tlogpo6Hoe paccmoTpeHve 3THX JaHHbIX, a TaKKe JaHHbIX MO UCCeOBaHE 
CHEKTPOB MapaMarHHTHO"LO SJIEKTPOHHOLO pesoHaHca APyrHxX coeMHeHHH Tak 
Tuna OyjleT ONyOHKOBaHO B OMKaluIee BpeMa. 


HayuHo-uccmeqoBaTembckuit HHCTHTYT XHMHH MIpH Ilocrynuno 
TopbKorckoM rocyfapcTBeHHOM yHHBepcuTete 4 III 1957 
um. H. MW. Jlo6ayepckoro 
Mockosckuit (bu3HKO-TeXHHUeCKHH HHCTHTYT 
WucrutyT xuMHueckol u3HKH 
Axajemun Hayxk CCCP 


IMTHPOBAHHAS JIMNTEPATYPA 


+ E.O. Fischer, W. Hafner, Zs. anorg. allgem. Chem., 286, 146 (195 
*E. Weiss, E.O. Fischer, Zs. anorg. allgem. Chem., 286, 142 (1956). 3E.0.F 
scher, W. Hafner, Zs. Naturforsch, 10B, 665 (1955). ‘4 E. Wel 
Zs. anorg. allgem. Chem., 287, 236 (1956). ® H. H. Zeiss, W. Herwi g, Je 
Chem. Soc., 78, 5959 (1956). °F. Hein, H. Miiller, Ber., 89, 2722 (195 
" F, Hein, J. Prakt. Chem., 132, 59 (1931). ® H.H. Zeiss, Yale Sci. Mag., 29 
(1955). ® A. K. Fischer, G. Wilkinson, J. Inorg. Nucl. Chem., 2, 149 (1951 
0 F. A. Cotton, Chem. Rev., 55, 566 (1955). ™4T. A. Pasysaes, 10. A. Cop 
knu,T. A. Lompaues, JAH, 111, Ne 6, 1264 (1956).72 W. Klemm, A. Neubeé 
Zs, anorg. allgem. Chem., 227, 261 (1936). 
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Hoxnagn Akaygemun nayx CCCP 
1957. Tom 113, N 6 


XHMHA 


B. A. CA3OHOBA, 9. 11. CEPEBPAKOB u JI. C. KOBAJIEBA 


TES HW AHAJIMTHYECKHE CBOMCTBA TETPA(«-THEHHJI)BOPHbIX 
_ TETPA(x-AHH3HJ1)BOPHbIX COJIEH UWIEJIONUHbIX METAJIJIOB 


(ITpedcmaeaeno axademuxom A. H. Hecmesnosoim 7 XII 1956) 


[sBecTHO, 4TO TeTpaeHHAGopHaTpuii (1) B MOcueqHee BpeMaA WHpOKO UpH- 
eTCA B Ka4eCTBe PeaKTHBa Ha KaJIHi-HOH. OTO COeMMHeEHHe OCakKaert TakxKe 
HbI We3Ha HW pyOugus. Terpahenni6opkasni,-pyOuqui u-vesuli oveHb Mano 
BOPHMBI B Bose (7). Tak, npu 20° (+0,5°) B 100 ma Bogur pacrBopsetca 
93 r nepBok cou, 0,0018r Bropot 40,0013 r tperseli, aro COOTBETCTBYeT 
3 mr K, 0,388 mr Rb u 0,43 mr Cs. 

.. H. Hecmesnospim 1 OJHMM M3 Hac Tipef02%Kew mpoctro Meroy nomyyenus 
adbeHHIOOpHatpus (*) — JelictBue Opomuctoro dbeHHMarHuA Ha 6opodro- 
HaTpHa: 

NaBF, + C,H;MeBr — NaB (C,Hs),4. 


arHuopraHwyecKHMu coesuHeHHAMM (C,H;MgBr, n-CH3C,H,MgBr (4), 
(C= CMgBr (°) u ap.) merKo pearupyet u Oopodropuy Kaun c o6pa- 
HHe€M COOTBETCTBYIOINHX TeTpaapHJIOOpHbIx covieH. Jlanee Oblio0 MOKa3aHO, 
9Ta PpeaKUUA BO3MOX%KHA H B FeTepOWMKJHYeCKOM psy (°). 

} HACTOAUeH paboTe ONMCHIBAIOTCA HOBbIe COJH KaJIHA, pyOuAUNA, We3Hs H Tad- 
lpejcTaBJaroliive HHTepec JIA aHaMMTHYeCKON XuMUH. Halu anHawHTHYecKHe 
ible HMeIOT IipeABapHTeJIbHbIM XapaKkTep H MOKAa3bIBaIOT, YTO HCHOJIb3yA TeTpa- 
HNOOpaHHOH MOXKHO paspaoboTaTb MeTOY OTeJeHHA WesHA OT Apyrux iWe- 
bIX MeTaJIJIOB H, BEPOATHO, KOJIMYeCTBeHHOe ONpesedenHe Taausa([). 

Ip jeHCTBHH HOUCTOrO «-THeEHHIMarHHaA Ha Oopodropuy KamHa oOpa- 
oA TeTpa(a-THeEHH)OopKaJIuH: 


KBF, + nar ~ of a8) 
S S 
} OTMMUNE OT TeTpaeHusOopKaIHA COJIb pacTBOpHMa B Bose. OHHM U3 
ibIX CBOHCTB TeTpa(%-THeHHJ)OOpKasuA CuIeyeT OTMeTHTb ero cmocob- 
b OCAKaTb U3 BOJHbIX PaCTBOPOB HOHbI We3sHA MW pyOuAUA: 
KB (CyHgS)q + CsCl + | CsB (CgHgS)4 + KCI 
KB (CyHgS)4 + RbCl > | RDB (CyH3S)q4 + KCl, 
eM 9THM PpeaKIMAM He MelUalOT HOHbI JHTHA HU HaTpHA. 
Ipu usyyeHHH 3aBMCHMOCTH PpaCTBOPHMOCTH B Bose TeTpa(%-THeEHHA)- 
pix comet K, Rb u Cs or TemMMepatTypbl Nosyuyenbl CJeqyroulne AaHHble 
pxKaHHe cosM B rpamMax Ha 100r BogHoro pacrBopa): 
(OF ey OOM 45° 60° 
KB(C4HgS), 0,668 0,804 1,038 1,459 1,953 2,890 


RbB(CyH3S)4 0,244 0,374 0,419 0,421 0,611 1,204 


CsB(CyH3S)4 0,051 0,053 0,091 0,098 0,122 0,209 
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Bovibplilad pasHula B pacTBOPHMOCTH COJleH KaJIMA U We3HA NOSBOJIMT HCHO 
30BaTb TeTpa(«-THeHH1)OopKaMH JIA OMpefledeHuA MU OTAeNeHHA Wesna 
JpyrHX WesIOUHbIX MeTAaJIJOB. 

PactBop, cofep2kamiui 0,3 mrCs B 1 Mu, ellie JaeT MOJOKUTEIbHYIO Pe 
MIO Ha MpHcyTCTBHe West UpH oOapnenun 1%-ro BoHOrO pacrTBt 
KB(CaH,S), (pH KOMHaTHOH TemMepatype). 

Terpa(x-THeHu)6opKasIMit KOJMYeCTBeEHHO OCa%KlaeT HOHbI = TaJiJIls 
B Buge TIB(CsH3S)a. 

Meuee pacTBopuMast B BOJe Cob (lo cpaBHeHuto c KB(CaH3S) 4) NOyuae’ 
pH B3avMojelicrBuH c OopodropHyoM KaJIHA MOAMCTOrO N-aHusHJIMarHl 


KBF, + n-CH,0CsHsMgJ —— KB (CsHyOCHs)a. 


B nmeppom uHaliem cooOmenuu (4) Oblma onMcaHa peakl{Ma OpomucT 
n-aHu3namarnua c KBFa, npHBojsaitiaa K Tpu(n-aHusum)Oopy, BbIeJeHHO 
B BAe aMMuakata. IIpu 3TOM yKa3aHO, YTO B Ka¥eCTBe IIPOMeKYTOUHO!O Tf 
yKTa peakWuu, T0-BuMMoMy, OOpa3yerca TeTpa(n-anusus)OopKamHH. Bi 
CJIeCTBHU OblO 3aMeYeHO, YTO HEKOTOPbIe AMMOHHeBbIe WM MMPHAHHHeBIe Ti 
paapHsOopHble COM He yaeTCs BbIJeMTb, ACpasy OOpasyioTcA COOTBETCTBY 
IlWe AMMHaKATHI H Mp AMHaTbl TpHapuOopa, B OTMMUHe OT TeTpadbeHusOopE 
MOHMS H -IIMpHMHUA, KOTOPbIe MOryT ObITb BbIeJieHbI B UMCTOM Buse. 
MeCHHB MeTOJ BbIeeHHA TeTpa(n-aHu3u)OopKaHA, HaM ylalocb MOy4H 
STY COJIb. ; 

Terpa(n-aHusu)6opKamu Oouee pacTBOpHM B Bolle, YeM TeTpadeHusOc 
Kalu, HO 3HaUHTesIbHO TpyfHee, 4eM TeTpa(x-THeHUN)OOpKaMH; ocaxja 
MOHbI pyOAAHA HW Wesua. 

Huxke JaHa 3aBHCHMOCTb pacTBOpuMOCcTH TeTpa(N-aHH3sHJ)OopKaJIMA, -p 
OHJIMA WM -le3HA B BOJle OT TeMMepaTypbl (cOsepxKaHNe CoM BrpammMax Ha 100 
BOJHOFO pacTBopa): 

20° 40° 60° 
KB (C,HsOCHs)4 030337" O),0653" O66 | 
RbB (CeHyOCHs), 00,0260 0,0508 0,163 | 
CsB (CgsH,OCHs)4 0,0244 0,0286 0,0463 


C KaTHOHaMH YeTBEPTHUHbIX AMMOHHEBHIX COJIeH TeTpa(n-aHusus)6opKad! 
Take JaeT TeTpa(n-anu3us)OopHble com. C COAMM Ke AMMOHUA HW WHpH MHI 
TeTpa(n-aHH3H1)OopKamMli He JaeT COOTBETCTBYIONINX TeTpaapHsOOpHBIX code 
a loulyualorcd aMMMaKaT MW MMpHAHHAaT Tpu(n-aHH3usm)6opa. 

Terpa(n-aHu3u)OopKkalMH pa3maraeTcd pa36aBsIeHHOM COMAHOM KUCIOTE 
HO MWH-n-aHu3HNO0pHOH KucmOTE! c 40%-M BbIxXOJOM. 


IKCNeCPUMeEHTAAbHAA YACTH 


TetpatTuenHumOopkKanaul. K oguctromy «-THeHMIMarHHl 
novlyueHHomy u3 0,93 r Marnus, 8 Tr a-o_ruodena* u 40 ma ac. acupa, mp! 
OaBsioT 1,2 r KBFs. Peakuuio MpoBoqaT B KOHMUeCKOM KONGe, CHaOKeHH 
XJIOPKaJIbUMeBOM TpyOKOH (B culyyae OOMbWIMX KOMMYeCTB — C corona a 
IPH SHeEPprHyHOM MepeMellimBaHHn. Peakuwa MpoTeKaeT c HeOONbIIUM pasoll 
BaHHeM HM 3aKaHUHBaeTCA paccloeHvemM cmecH. Kak TOKO IpekpaTuTca pas 
rpeBaHve CMecu UH OOpasyetca JBa Clon (Yepe3 20—35 MuH.),OcaqoK OT*PHIBTP 
BbIBaIOT Yepe3 CTeKAHHbIH (ubTp Ne | Hw HeCKObKO pa3 MpOMbIBaIOT a6 
JUNOTHBIM 9pHpoM. Bec ocayka 2,3 r. Jlna orqenenua TeTpa(a-THeHH)OopKaay 
oT KBFa ero pacrsopstor B HuTpoMeTaHe. PactBop mpodumbTpOBbIBaIOT Ht Jt 
OaBasioT abc. sup (MMH GeH30N) AO npeKpallleHnaA BbIMayeHuA Genoro ocasK 
Tlocnequni ompubTpospiBaior uv MpombiBator aupom, nomyyaior 1,3 r (36 
TeopHu) TeTpa(«-Tuenus)6opKamnsa. Tlocie nepeKpuctanmH3alluu U3 BO] Hi BE 
CyIIMBanuA B BaKYYM-SKCuKaTope Ha P,O; nomy4alor BellecTBO CO cre yIOUl 
aHaJIH30M. Hi 

Halineno %: C 50,07; 50,30; H 3,28; 3,28: K 10,42 | 
CigHieS4BK. Beruncneno %: C 50,25; lok wile? KeetOn3: | 


* B peakuui0 MOxeT OBIT B3xAT &-SpoMTHOdeH. 
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Terpa(«-Tuenun)6opKanuit xopowlo pacrBopum B HUTPOMeTaHe, alleTOHe; 
ACTBOPHM B adupe, OeH30/le; PacTBOPHM B BOLe. 

Terpa(rnuenua)6o0pues3n ii. Mpu go6annenuu Boguoro pactBopa 
a(x-THEHMN)OOpKaIMA K BOAHOMY pacTBopy XJIOPHCTOH HH CepHOKHcsOLi 
A We3sHA OOpasvetes! OcaqoK TeTpa(«-THeHUN)OOpuesHA, KOTOPbIii Nocwe Mpo- 
AHHA BOMOH HW BbICyINMBaHHA B BaKyyM9KCHKaTOpe Hay P2Og ananusnpoBan: 


Haiigzeno %: C 40,39; 40,60; H 2,44; 2,50; Cs 28,01 
Cy¢Hy2S4BCs. Bpruncneno %: C 40,35; lath 2) Gy As Cs 27,90 


Petpa(«-THeHu)Ooplesuii 3HaYHTebHO MeHee pacTBOpHM B BOJe, Yem co- 
STCTBYICIIAA COJIb KaJHA. 

Tetpa(«-Tuenua)6oppy6u yu dt. Mpxt qoOannennn Boguoro pac- 
ba KB(CaHsS)1 k pactsopy xsopucroro py6uans OOpasyercs Genbiii ocaoK 
)a(x-THEHM)OoppyOuAuA, KOTOPBIi Moce NpOMbIBaHHs Bool H BbICYLIM- 
MA B BaKyyM-9KcHKaTope Ha P,O; ananusupoBan. 


Haligeno %: C 44,80; 44,59; H 2,76; 2,75 
CygHisSaBRb. Buruucmeno %: C 44,82; 2,02, 


Terpa(x-THenus)6oppyOusuli m0 cBOelf pacTBopuMocTH B BOJe 3aHuMaeT 
[Hee MeCTO MeXK/ly COOTBETCTBYIOINHMH COJIAMH KaJIMA UW Wesus. 
Tetpa(aruenua)Ooptanaaut(l). K pacrsopy0,0612 r cympcata 
mua(I) B 20 Mi BOfbI 10 KanIaM YOOaBmsaioT pactBop 0,12 r terpa(«-THe- 
)Oopkanua B 40 Ma Bogbl. Toruac BbinaqaeT Geb OocaqoK TeTpa(«-THe- 
)Ooptanmma(l), KoTOppIit OTSHTPOBbIBAaIOT, TIPOMbIBAIOT HeCKOJIbKO pa3 
Oi W CyllaT B BakKyyM-93KcuKaTope Hay P2O,. [lonyuator 0,133! r TIB(C,H3s),; 
WcNIeHHOe KONHYeCTBO 0,1328 r. 


Hafiqeno %: C 34,98; 34,76; H 2,18; 2,48 
CisHy2S,BT1. BrruncneHo %: C 35,09; lel 22a 


TeTtpa(n-anHu3unoopkaaunh. K hogquctomy n-anu3uiMarHnb, 
roTopsieHHoMy H3 10 r n-Hogannsosa, 1,1 r Marnua u 100 Ma a6c. acdupa 
IMTOMY C HelipopearupoBaBllerO Marni B KOHHYeCKYIO KONOY, AOOaBJAIOT 
-T TOHKOH3MesIbyeHHOrO KBFa. Kon6y 3aKppiBaloT mpoOKol Cc xXJIOpKaJIblHe- 
TpyOKOH. PeakIkHOHHy!0 CMeCb 9HEPH4HO TMepeMellMBaloT B TeveHHe 20— 
fHH., MOCue Yero PUAbTpylor. Ocaok NpPOMbIBaloT [Ba pasa S*PHPOM H BbICy- 
3aloT Ha Bosyxe. [Jonyyator HeounMeHHOro BellfecTBa 2,62 r. Juin owncTKH 
a(n-aHH3H)OOpKaHH pacTBOPAIOT B alleTOHe, pacTBOp (PHJIbTpytor OT He- 
AHUUeCKUX MpPHMecel H COMb NepeocaKaioT u3 auleToHa s*upom. Tlonyuator 
yr (23% Teopun) TeTpa(n-anusy)OopKaiHs. 


Hatimeno %: C 69,79; 70,01; H 5,95; 5,97 
CogHogO4BK. Barncaeno %: C 70,30; H 5,89 


Terpa(n-anu3un)OopKauil — OeciBeTHOe KPHCTalmMYecKOe BellkeCTBO, IPH 
yeBAHUU OKOMO 95° *KesTeeT, Hpu 230—300° pasaraeTca; XOPOWO pacTBOpH- 
B alleTOHe, IMpusuHe, TpyAHee B CIIMpTe, HEMHOFO pacTBOPHMOe B BOJe, He- 
TBOpuMoe B Sbupe, MeTposeHnom opupe, OeHs0e; NepekpHCTaJJIM30BbI- 
re H3 CMeCH CIIMpTa c aleTOHOM. Boguble pacTBOpbl COuIM JaloT kKayeCTBeHHYy!0 
kuniIo Ha K* c pacrBopom TerpadenusOopHaTpua. 
Mu-n-aHyu3ua60pHanx Kucaora. 0,1 Ir tTerpa(n-anu3us)Oop- 
1 PACTBOPAIOT B MHHMMAJIbHOM KOJIMYeCTBE alleTOHA, B PACTBOP NOOAaBAIOT 
<ONbKO Kallestb pasGapnenHoli HCl. Uepes 2—3 mun. kK pacTBopy mpHOaB- 
vr Bony. BpinaBlnuit ocafoK OTPUALTPOBbIBAIOT, CylaT B BAKYYM-9KCHKaTope 
sPEKPHCTAMIMSOBLIBAIOT H3 MeTpovleltHoro supa. Tomyuator 0,02 r (40% 
MH) [H-n-aHu3HOOpHol KucnoTE! c T. TI. 104—105° (B 3alastHHOM KaniH- 
e). To muteparypHbIM JanHpim T. mt. 107° Ae) : 
Tetrpa(n-anu3sun)OoppyOugaund. Bognpiu pacrpop RbCl q06aB- 
TK HACbILIICHHOMY BOJHOMy pacTBOpy TeTpa(n-aHvsHs)OopKaMA, Bpinas- 
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wnt Genbiii ocaqoK Terpa(n-aHu3sus1)6oppyOusuA OTPHJIBTPOBbIBAIOT, MPOMb 
10T HECKOJIbKO pa3 BOJOli H.cylllaT B BakyyM-9KcuKaTope Hay P,O;. 


Hatineno %: C 64,21; 63,98; H 5,36; 5,45 
. CogsHogO4BRb. Bruncneno %: C 64,08; H 5,38 


Terpa(n-annsux)OoppyOusuli —- 6ecuBeTHoe KpHcTanmMyecKoe  Belllecl 
TepMH4eCKH OBONbHO ycToHYNBoe (mpH 260° — HauMHaeT 2KeJITeETb, BE 
280° —- pa3araeTca); XOpOUIO pacTBOpuMoe B alleTOHe, MMpHAMHe, M0X 
cuptTe, Bole; HepacTBopuMoe B dupe, CeH30/Ie; NepeocamKaeTcA U3 ali 
HOBOrO paciBopa 3*PHpoM. 

Tetpa(n-anHu3um)-O60pue3H i. Bogun pacrsop CsCl qoaBas 
K HAaCbII[eHHOMy BOAHOMy pacIBOopy  TeTpa(n-aHH3H1)OopKaaux. Bpinapi 
GeuIbIi OCaOK TeTpa(n-aHH3H1)OoplesHA OTPHJIbTPOBbIBaIOT, TPOMbIBAaloT 
CKO/IbKO pa3 BOJOl H CylaT B BakyyM-9KcHKaTope Haq P20;. 


Hafineno %: C 58,97; 59,19; H 5,06; 5,09 
GogHogO4BCs. BpruncsieHo %: C €8,77; H 4,93 


Terpa(n-anusu7)6oplesuit — OecilIBeTHOe KPUCTasIMYeCKOe Bellec 
(npH 270°— xeuTeeT, Bbilie 290°— pasmaraetcs); XOpOllo pacTBOPHMOe B a 
TOHe, NMpHAvHe, MOxXO — BCMNpTe, BOJe; HepacTBOpuMoe B adupe, OeH30 
MepeocaxylaetcH 3 alleTOHOBOTO pacTBopa 9sPupom. 


Mockospckult rocyapcTBeHHbIM yHHBepCHTeT Tlocrynasto 
um. M. B. Jlomonocosa 24 X 1956 
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lr. B. CAMCOHOB 


®A3bI CHCTEMbI BOJIb®PAM— BOP 


(1Tpedcmaeaeno axademuxom A. H. Ppymxuneim 2 I 1957) 


Ip peHTreHOBCKOM HCCJIeOBAHHH CHCTeMbI BONLpamM—Oop nepBonayasbHO 
A OOHAPyKeHbl TPH Oopuya — TeTparonasbuble W,B u WB, a TakxKe rexkca- 
WIbHbI W.B, (1). Hosqneiitiumu uccsteqoBaHvaMH ycTaHOBseHO cymecT- 
HHe BbICOKOTeMMepaTypHOH MOANuKalMH MOHOOOpHya Boubppama 8-WB 
). [lo qanupm (*), W,B (y-cba3a) uMeeT O4eHB y3KHe Mpeserbl OMHOPOAHOCTH, 
“(d-pasa) — Govlee WIMpoKkue pesenbl oT 48 Yo 51 at. % Copa (WBo,92-1.02) 
/,B; (e-pa3a) B OCObINHOM JIA Hee JecbeKTHOM COcTOAHUM TomoreHua B Mpe- 
ix oT 66,7 fo 68,0 aT. % Oopa (WBoco-9,12). Panee ycTaHCBsieHHad B pa- 
(4) dasa WBe aBaseTca, OUeBHAHO, UAeHTHYHOH W.B, c HeyocTaTKOM aTo- 
Oopa. 
Tamu*, c Weblo yTOuHeHHA *PasoBblX OOacTell AMarpaMMb! BOEdpam—Oop, 
O TIPOBeeHO UCCIefOBaHHe CIaBOB STO! CHCTeMbl MeTOJaMH MMKPOTBep- 
H, PEHTTEHOBCKOYO H MeTassIOrpaduyeckoro aHasH30B. Jia NpHroroBseHHA 
BOB Obl HCMOMb30BaH BOJbPpPaMOBbIlt MOpOWOK c cosepxanHem 99,93% W 
o 3epcH <3 pw) UH Mpenapat c ycOBHOH dopMys0H WB, 375, WPHrOTOBJeHHbIA 
JYMHOTepMHYeCKHM MeTOJOM (°) IPH MONbITKaX MOJyYHTb cnmaBel WB, 
>5/,. CyMMa CcOJlepxKaHHl Sopa u yrslepOjla B STOM Iipenapate Onu3Ka K 100%. 
cH W + WBi 375 COCTaBIAJIMCb B pacteTe Ha UPHTOTOBeHHe OOpaslloB 
JIOBHbIMH (opMysiamu WB, (rae x =0,01; 0,02; 0,05; 0,1; 0,2; 0,4; 0,8; 1,0; 
2,0; 2,5; 3,0) u ceKauIHCb MeTOJOM ropsyero NpeccoBakHA C MOCJeyIOWMM 
feJIbHbIM OT2KHTOM HipH 1900° uw OXsaxKeHHeM C STO TeMllepaTypbl B NpORos- 
ve ~ 10 vac. CneyeHHble oOpa3lbl Nocule ONpefesIeHuA KarKyWLHxcA yJesb- 
BeCOB H TBePOCTH H HCCefOBAHHA MHKPOCTPYKTYPbI, PaCTHPaJHCcb B M0- 
OK MW MO,Bepramvcb XHMHYeECKOMY H (a3sOBOMYy PeHTTeHOBCKOMY aHaJIH3y. 
yUeHHbIe MpH 9TOM pe3yJIbTAThI MpHBeeHb! B Taw. |. 
XHMHYeCKHH cocTaB cmsaBos (cM. Ta6u. 1) pu clleKaHHU MpakTM4eCcKH He H3- 
{ICA, 3a HCKJIOUCHHeM OOpaslloB, WMXTOBaBIIMxcaA Ha WBs H OOpa3zllaWBy, 375, 
TOPbIX COfepHKaHHe Copa HeCKOMbKO yMeHbILMNIOCb. OOpasiibl NoMyyarorca 
cllekaHHH JOCTaTOUHO MIOTHbIMH, H MOCJe OTKUTAa MJIOTHOCTb OOJIBUINHCTBAa 
IpakTHYeCKH He H3MeHAeTCA WIM HECKOJIbKO yBeJIMUHBaeTCA; HCKJOUeHHE 
aBJIAIOT COpasiibt WBo,s, WBo,s, WBi,0, WBe,5, WBs 1 WB‘ 575, npu omKure 
PIX IIOTHOCTh JOBOJbHO pe3KO YMeHbIllaeTCH. OTO MOXKHO OODACHHTh 
TBETCTBHH C yKa3aHHem Paya u I1nate (°), mo KoTOpomy 9qexT paciupaic- 
ycunult («qaBmeHve KpHcTaJH3auMNy) IpH OOpasoBaHHu HHTepMeta.- 
.CKHX COCHHEHHH BbISbIBAaeTCA HHAHBHyaJIbHbIM OOOCOOJIeHHeEM BHOBb (op- 
yVIOWUXCH YaCTHIL. 
IccmeOBaHve MHKPOCTpyKTypbl OOpasuoB NoKasasl0, YTO yKe HaWHHaA C 
pxkaHua Oopa BO0,9 ar. °% Ha Wmndax OOHapy2xXHBAIOTCA [Be (pasbl: OHA 
UX, cBeTIan («Geman (pa3ay), 3AHHMAaeT OCHOBHY!0 IJIOMLab manda; Bropas, 
e TeMHan («cepan (pasa»), pactOsOrKeHa NO CTbIKAM NOJIHIAPOB OeOH cbasbi. 
;eJIMUeHHeM COJlep2%KaHua Copa KOJIMYeCTBO CepOH *a3sbl yBeJIHUMBaeTcA, H 


| B pc6ore npukumena yuactue C. J]. Kpacnenxosa. 
SF 129% 


Taodmuya 


CroficrBa cnviapoB cucTembps W — B 


ap bI pelue’ 
Pacuerupili cocTaB ea g Fi sitters Piers ps tai 
ee 
Pe e Zs & % 5 as oBblii 
as se oS H S5 J & S cocTaB i 
WB, yan ere eas ers ne = . W | W2B] we |} 
2 | 6/28] So oes | ee Lge Mae 
lus [Seley cea & 3 
foal a eo |Am feiital | ei ‘: % 
Ww =) =] =") 49,3)49;00119)00)) 850 == WwW 3,149 a 
WBo, 01 0,059| 0,9 |0,058} — | 18,05}17,98) 700498; — W+W2B  {3,133/5-96 
WBo,02 0,418] 4,9 [0,445] — | 18,3 |17,95] 622+69 = W-+W2B |3,133/5,600 
WB0,05 0,294} 4,75]0,290] — | 17,86] 18,23] 640+76 = W+W2B |[3,130/5-600 
WBo,4 0,595} 9,91]0,579] — |17,78}17,83] 556+48 = W+wW-.B {3,130 Pra 
WBo,2 4,156/16,69/1,46 | — | 16,94/17,20] 772+107|2460+161] W-—+W2B_ [3,130 9,547 
WBo,4 2,30 |28,6 12,25 | — | 16,90/17.61] 769+163]2599+108] W-+ WB  |3,129/5,56« 
WBo,5 | 2,86 |33.3 [2,86 |16,72| 16,7 |14,711  — |2420+120 W.B 15.584 : 
WB0,8 4,30 [44,4 |4,26 | — | 16,60] 14,51 — [20844193] (W2B)-+ WB | — |5,55v)3, 124) 
WB, 0 5,56 150,0 15,45 |16,0 | 16,70}14,08} — |3752+176) (W2B)+ WB] —| — |313f] 
WB1 5 8,44 [60,0 |8,45 | — | 15,85]15,68)  — |3774+457] WB+(W2B,) | — | — |3-130) 
WBe,9 40,52/66,7 110,39] — |45,04/15,00] — |1764+103) (WB)+W2B; | —| — 3,130) 
WB9\5 12,8(|71,4 |42,79]13,1 | 13,00] 11,05 — |2050+200 WB; ee i 
WB3,0 13,95|75,0 |12,95| — | 12,70/11,30] — |2364+196 W2Bs —| - 
WBy 375 20,37/81,4 |15,24] — | 42,46]41,60] 3600+95/2599+120] B+ WB, —-|- 


IIpH cOJep2KaHun B criiaBe 16,69 aT.% B ee 3epHa 3aHHMalwT Jo 40% ni 
musuda. Betas dasa, NpescTaBsatollan, MO-BHAHMOMy, TBepybIi pacTBop 6 
B BOIb(~pame, HMeeT TBepyocTb 550—770 KI/mM?, NpakTuyecKH He H3MeHt 
ULyIOCA C COCTABOM claBa AO cosepxKaHHA B Hem 28,06 at. % B. Tpepx 
cepou (basbl, Sopuya WeB, coctapaset 2420+-120 KI/mm?. Tipu qambHelilem § 
JIMYCHHH COepxKaHuA Oopa B cnaBax oT 33,3 Ao 50 ar. % noaBANeTCA 
WB, TBepsOcTb KOTOPOH MoOBbilaeTcH B 3THX MpejlemaxX KOHMeHTpaunit 
or ~ 280 qo ~ 3700 KI/mm?. 

Tloppiuenne cofepxanua Oopa yo 60 aT. % uM BbIle BbISbIBAeT NONBIE 
(hasbl, OKpallleHHON B TeEMHO-CepbIli BET, C TREPAOCTHIO, 3AKOHOMePHO BOspAac>l 
wel oT 1764 kI/mm® (mp 66,7 at. % B) yo 2599 KI'/mm? (up 81,4 ar. % 
B cape). MakcuMaJIbHad TBEPAOCTh STOH (basbI XOPOIO COBMaaeT C TBEF 
joctb1o W.B; (’). [lo-Buyumomy, 97a (pa3a HMeeT WMpoKyt0 GOacTb romoreH 
(oT 66,7 qo 75—77 ar. % B), Tak Kak oOpasen WB, sBasaeres ognotbas 
a BTopas (basa, Oolee CBeTNOFO WBeTa, NOABIAeTCH JHIUb B OOpasue Cc et 
*Kanvem 75,0 at. % B (15,24 Bec. %). Sra nocaeqHaa UMeeT TBep OC. 
3600 KI’/mm?, uro 61u3KO K TBepfocTH Gopa (8). 

Jjanuble Merasorpadwueckoro ucceqORAaHHSs XoOpollo noyrBep 2a 
pesybTaTaMM peHTreHoBcKoro anamu3a. [lepnog pemerku nopoulika Bombhpe 
MCNOJIb3SOBaHHOTO B padote, cocraBmsas 3,149, A, uTO JOBROMbHO 61M3KO CO 
WaeT C MOCHEAHNMM JIMTepaTypHbIMH AanHbimu (°). Tipu qoGaBnennu kK i 
pamy 0,9 ar. % B repvoy HeckoubKO yMenbllaetca (qo 3,133 A), TocJe} 
ocTaeTCH IpakTHYeCKH HEH3MeHHbIM JO COfepxKanHna Gopa 28,6 ar. %. Bee 
cnaBbl JByxasHbl — Bropo dasoli sBpaaetcs Oopu W.B c nepuo 
a=5,064 A uc = 4,739 A, uro TouHO coBnayaerT C AaHHBIMU KuccaHur 
Capp! WBo,g 2 WBy 9 ognoasHbl, ecm He CuUnTAaTh HaHUNA Ha peHtr 
rpamMe WBo,g OTJebHBIX OYeHb CaObIx sHHHItT W,B, u MIpeyctapssior Gt 
WB c nepHojamu, yBenuuHBalolMuca, Hanpumep, 0 ocu a ot 3,194 
3,131 A. Sror Gopuy HaOmoaetes eme B CIMaBax WEBi5 u WBa, Ho B die 
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ro WHcNa CHAObIX HM Ha pexTrenorpammMax. Haunnas c cocrapa WB, 5, 
BHOH (bas0it aBasetcsa Oopuy WB; ¢ MaKCHMaJIbHbIM nepHoyom a = 2,983 A 
Cuccmury 2,982 A). B o6paszue c 75,0 ar. % B Kpome HHHH W.B; oTmMe- 
CA JIMHHM Oopa, BbIABJCHHbIe NO CpaBHeEHWIO MeXIIIOCKOCTHBIX paccTosHult 
NOJIbSOBaHHeEM JlanHbIx (1°), 

1a OCHOBAHHH MONyYeHHbIX JAHHbIX MOX%KHO HAaMeTHTS cule AY TOWLE (basoBble 
CTH CHCTEMBI BOJbpamM—Oop (oT 1 yo 70—80 ar. % B): 

) «-o61acTbh OUeHb OrpaHHenHoro TBepyzoro pacTBopa 6opa B a — W, 
SyfollerocA C YMeHBIIeHHeM NepHOfa PelleTKH C COOTRETCTBYIOULHM HCKa- 
4€M, BeJYULMM K yBeJIMYeHHIO TBepfocTu oT 340 yo 550—-770 KI /mm?; 

) Asyxasnan oOnacth « + y, npuyem y-ha3sa (WB) — o6nagaer o4eHb 
WM OOACTbIO TOMOreHHOCTH H TBepyoctTbhw 2420 KI/mm?; 

) AByxasuaa o6nacTb y +5 (WB -+ WB); 

) oO6lacTb romorenHoci1H WB (d-aspi), npocrupatonlascs 10 Kpalineli Mepe 
t,4 Mo 50—55 ar. % B, c TBepgocThIO, H3MeHHIOMIelica B STHX ipeqemax 
O80 go 3752 xI/mm?; 

) WByxdasnaa o6nactb 3 +2 (WB + W.B,); 

) oOnacTh romorenHocth W,B;, BeposTHO, JOBOMBHO IuMpokanx — 
3 Mo 75 ar. % B, uro He copmajaerT ¢c NpexHumn AannpmMn Knccauura (4) 06 
PCTBHH HJM TOMbKO OYeHb Y3KOH OOIacTH romMoreHHocTH W,B;. OueBu Ho, 
, COsepKallad Menblue 71,4 aT. % B, oOpasyetcs no THMy BbIYHTAaHHA aTO- 
Oopa, a Oonblte 71,4% — no Tuny BHespenua. 

PABHUTeIbHO HH3KaA TBepAOcTb y-cba3bl (W.B) cBa3ana C H30MPOBaHHBIM 
KEHHEM aTOMOB Ocpa B WICMeHTapHOH Ayelike, B TO BDeEMA KaK MAaKCUMAJIb- 
TBepOCTb uMeeT d-pasa (WB) c aromaMu Oopa, CBA3aHHbIMH B 3ursaroobpa3- 
menouku. TBepyocrb ¢-daspr (W,B;) HecKOJIbKO HWKe TBepfocTH 6-ha3bl, 
SITHO, BCJIECTBHe OOPas0BaHHA COeB ATOMOB Oopa, Jenatomlux crap 6osee 
HHBIM K CJ\BHTOROMy jles~OpMHpoOBaHHWd, TeM Oosee, YTO e-cha3a MO*KeT pac- 
PHBAaTbCA Kak HMerOMLad MpOcTy!o reKcaroOHaJIbHy!0 pellleTky Cc aTOMaMu Oopa 
> TPOMeKyTKax. 

‘Pome Toro, cba3a WB; He OOaaeT BEICOKOH yNOpAAOYeHHOCTbIO, YTO MIpo- 
eTCA, B YACTHOCTH, B ee CMOCOOHOCTH OO6pa30BbIBaTb WIMPOKHe OOAaCTH TBeEp- 
pacTBOpoB c ApyrHMH OopHfaMu B KayecTBe pacTBopHTessA (1). 


lOCKOBCKHIi HHCTHTYT IBCTHBIX MeTAaJIJIOR Tlocrynuso 
vw 3070Ta um. M. VW. Kannuuua 29 X 1955 
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Axagemux A. B. TOMUHEB, Fr. M. WHF YPO u IF. B. FPASHOB 


®OTOXUMHYECKOE CYJIbPOOKMCJIEHHE #-TENTAHA 
rA3OOBPA3HbIMM CEPHHCTbIM AHTH]PHOM WM KHCJIOPOJOM 


IIpamoe cyapdupoBaHve H-relitaHa CepHOH KHCOTOM MIM OsIeyMOM Ma, 
sdpekTHBHO. H-TentaH B3aMMojelicrByeT C AbIMAlel CepHOl KUCOTON C 06] 
30BaHHeM JIMIIb He3HaUHTebHOrO KOWIMYeCTBa rentTaHcysbdboKucnoT (7). O 
o6pa3yloTcH TakKe B Ipollecce Cyb(OOKMCIEHUA H-rellTaHa CepHHCTbIM AHL 
PHJOM HW KHCJIOPOAOM B IIpucyTCTBHH OpraHnyeckHX HayKucsor (7). Hacrosmk 
paOora BbINOJIHeHa C WeubIO H3yYeHHA IpAMOH (POTOXUMHYECKOH PeakUMN Cyd 
(POOKHCIeEHHA H-TeliTaHa B MHAKOH dase. 

Cyb@ooKNcJieHue H-TellTaHa NPOBOAMNOCb pH TemNepatype 20° B BepTHKad 
HOH KBapueBol TpyOKe ,uaMeTpoM 30 MM, CcHaO>KeHHOH B BepxXHel uacTH Ope 
HbIM XOJIOJ[MJIbHHKOM. Uepe3 yreBoqopog, 3arpyKaBlinica B TpyOKy B KOd 
yectBe 300—400 ma, OapOoTHpOBaJIH PaBHOMOJI€KYyJIAPHYy!O CMeCb CePHHCTO 
aHrvjpuyla HW KMCNOpOsa, PacMbWIABLIyIOCA Ha MeJIKHe Ny3bipbKH MocpeJcTB 
KallHJIJIApHOrO OTBEPCTHA BTpyOKe, CJlyXHBWIeH TIA NOfaaH ra30B. Peakiyo 
Haw CMeCb OO1yYaaCh YIbTPasu OJIETOBbIM CBETOM C AVIMHOH BOsHbI 3650 A. Pry 
HO-KBaplleBad ropeska THNa IIPK-2 pacnonarasacb BepTHKaJIbHO HW HaxOAudal 
Ha paccTOAHHH 125 mM oT peaktTopa. Bo BpeMA ONBITOB M3 YIIeEBOAGPOANOLO Cl 
BbIACAIHCh %KHAKHE NPOYKTbl peakKUMH, KOTOPble COOMPaJIMCb B HAXKHeH ¥ 
CTH TpyOKH. 

Bo BceX IpOBeJe@HHbIX HAMM ONbITAX BLIXO], MPOLYKTOB peaKUMU He 3aBUe 
OT KOHIeHTpallWH CepHHCTOrO alirHypHya AU KACNOpofa B ras0Boh cMecH u OF 
MIpAMO TIpOMOpUMOHAIeH BPeMeHH UX TpONycKaHvA yepe3 C0H A-relTana, 
yka3biBaeT Ha UPONOPUMOHANbHOCTH BbIXO/la UACY MOPIOULEHHLIX pearHup yioul 
MH BeUle€CTBAMH KBAaHTOB CEeTa. CrTelieHb UCIMOb30BaHHA CePHHCTOLO aHYE 
pHa M KuCNOpOa HaXOAUTCA B NHHEMHOM 3aBHCHMOCTH OT BbICOTbI CJIOA yr 
Bosopoya, Yepes KOTOPHIN OapOaTupylor ra3bl. 

Bbife.1AIOWHECA H3 YrIeBOMOPOAHOLO COM HU COGUPaAIONLMeCH B HWKHeL Gace 
KBaplleBoOH TpPyOKM MpOyKTbl peakKUMH MpescTaBaamH cool cmecb Belllecl 
cocTaB KOTOpOH mpHBegeH B Ta6n. 1. 


TaOsuna 1 
CoctTaB NpOAYKTOB PoTOXHMMYeCKOH peakUHH CyIb*OOKUCAeHHA H-renTaHa 


®opmy.ta BemectBa C,Hy;SO3H C,Hy4(SO3H), Cz,H,;;0H HeSO, 
Cojlepxk. B Bec. % 67 o—6 o—9 18 


-TIpeqpapvtTenbHoe BBefeHve B A-TellTaH MepeKHcH 6eH30vNa He OKa3bIBe 
2aMeTHOLO BJIMAHHA Ha CKOPOCTb BbIJeJIeHHA MpOyKTOB peaxunu. Msyuaeml 
Hpouecc, BHAMMO, He UMeeT HHAyKUMONHOFO Nepnoga. B npucytTeTBun Towyos 
He MOMBepralowieroca, cormacHO HalliMM McceMOBaHHYAM, COTOXHMNUeCKS 
CY MbPOOKMCEHMIO Taz00OpasubiMH CePHHCTLIM AHPHUAPHAOM HW KHCOPOJOM 

~B WKKAKON, HH B TapooOpasnol dbasax, peakuMA cymEtbooKuCMeHUA H-renTal 
NpakTHYeCKH He Npoxosua. Bpwio ycravoOBNeHo, UTO H-PrelTaH B THX VCJOBM 
HHAyUupyeT Mpowecc OKUCAeHUA Tyyona, B TOBpeMa” Kak JlaxKe He3sHaunTer 
HO€ KONMYECTBO NOC/eAHeLO WIM NPOMYKTOB eFO OKUCEHUA HHTHOUPylor Pore 
MHUeCKyIO peakILMIO CybPoOKNCeHUA H-renrana. 
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-e8YIIbTATbl OMbITOB, MPOBeeHHbIX HAMM B TIpOTOUHOli cucTeme, nokasaun, 
oToxumuyeckad peakunnA cysbPooKucNeHuA H-renrana rasoo0pa3HbIMu 
IMCTBIM AHTHAPHAOM H KMCAOPOAOM ABMAeCTCA KOHCeKYTHBHO! peakuHell, 
eH € NPOMexXKyTOUHbIM OOpasoBaHHeM MOHO- MH AMCysECPMHOBbIX KHCVIOT. 
KUCJIOTbI HaM yaslOCb NOJYYHTb B Npolecce OapOoTupoBaHusA CepHUcTorO 
pula Yepes A-reliTaH Mp oOOMyYeHHH eFO yJIbTPadbHO.eTOBbIM CBeTOM. 
raHCyJbPUHOBHIe KHCIOTH! XOPOIO PacTBOPHME! B A-TelTaHe HB ero pac: 
e€ JEPKO OKMCJAIOTCH KHCIOPOROM C OOpasoBaHHem reltTaHcysbmoKHcwOT, 
)pble BbieMIOTCA H3 yrieBoopoga HM He COfep2xaT CepHoh KucOTHI. B cne- 
IbHOH CEPHH OMNDbITOB, MPOBOAMBIIKXCA B CTalMOHApHOH 3aMKHYTOH CHcTeMe, 
O SKCICPHMeHTaIbHO YCTaHOBJIeHO, YTO POTOXHMHYeCKaN peakIHA CyIbpo- 
SJIEHHA H-PenTahHa TPOHCXOAUNT C MpOM@XVTOUHbIM OOpa3s0BaHHeM TellTaH- 
(PHHOBHIX KHCJIOT. 

[ait OnpefeseHHa CTPpOeHHA TelNTAaHMOHOCYA_POKUCOTH! MOCAeAHIOIO BMeCTe 
HTAaHANCyAbPOKUCNOTOH OTJeNAMH OT CepHOH KUCAOTHI COJeBbIM MeTOJOM 
He Oapvenbix cose, 43 KOTOpbIX 3aTeM OblIa Nomyyena Up OOpadorkKe NATH- 
DUCTbIM (ocopoM CMeCb MOHO- H AuCcyboxopHya. Ty cMecb pacrTBo- 
M B paBHOM OObeMa CyXOro HSOMeHTaHa, pacTBop oxJayMN BCcocyye Jploapa 
feMMepatypbl —54°, nMocule yYero OTMPULTPOBaIN IPH TOM 2#e Temlepatype 
ABIUHH PeuiTaHNCyAbPOXMOPUA, NOXO PacTBOpHMbIH Jake B TeNIOM H30- 
Pane. DubTpaT NOCNe yAaseHHA PAaCTBOPHTeIA MpefcraBsan co6oh cmecb 
sec. % MOHOTenTaHcysEpoxsopuga u 36% xmopucToro renTuaa, No-Bu- 
y, OOpasyrollerocsa riaBHbIM O6pa30M B CaMOM IIponecce Mowy4eHHA XMOpaH- 
UAOB eNTAaHCyIbPOKHCOT, 3a CUeT BSAMMOeEHCTBUA C NATHXJOPHCTLIM doc- 
oM (°): 

C,HysSO2Cl + PCl; > C;Hi5Cl + SOC], + POCIs. 


‘eNTaHMOHOCYJIbMOXNOpHA NOABeprmw TepMuveckoMy JecyabdpupoBannio 
Temnepatype 195—-200°. IIpu strom Opi nomyueH 2-xsoprentaH, Neperouns- 
icA IPH Temnepatype 146—149° vu uMeBIIHH NoKasaTeJb Jy4enpesOMJeHMA 
1,4212 (no nutTepaTypHbim Janu T. KUN. 147—150° u n® 1,4222 (’)). 
Kpome HyeuTuduKaitun mo du3HKO-XHMHYeECKHM KOHCTAHTaM, H3 BhiJeJIeH- 
) XNOPUHCTOTO renTHIa MbI MosyyHIH Mo MeTosy Jlesu, Bpoyua nu Kemn6ena 


KpucTasmMyecKHH TWHkpaT S-relTHJIMZ0THOMOYeBAHBI, HMeBIUMH T. TW. 
o—117°. 


o- 
us —4 H 
ES oe a NO.“\NO, 
aa acy er, | J 
Le Nock Ae 
CH3 NH3 NOs, 


[ukpar roroBuiu caexyiouluM o6)a30mM. THomouebuHy B KowuyecTBe 0,5 r 
TBOPWIH BS Ma 95%-ro sTHMOBOTO cIIMpTa HM K pacTBopy AoOaBHaH 0,53 r 
puctoro rentuia.ioayueHHbii pacTROp KHMATHIH C OOpaTHbIM XOJOAWAbHH- 
'B TeueHne | uaca, mocse Yero K Hemy WOOaBnIH 0,5 Fr MMKPHHOBOH KICAOTHI, 
pleli Tt. ma. 120,9—121°, u Kunayenue npogommKusH ele 10 mun. Iloce 
AK CHHA B CMMPTOBbI pacrBop pas6aBusH 45 MJ QUCTHIUPOBaHHOH BOAET, 
PH 3TOM COpasoRaBILUlicH NUKPaT BHIKPUCTAIAMSOBAaICH B BUC KETHIX M1ac- 
oueK, KOTOpble OTCOCaJIH HW HepeKpucTasmu30BaiH M3 50% -ro MeTHJOBOrO 
pta. 

CmemlaHHad mpo6a TomyyeHHoro MuKpaTa C MHKpPaTOM, MpHrOTOBJeNRbIM 
xe CMOCO6OM H3 H-renrHJIGpoMHyla K WMeBUero T. M1. ENO ae 


O 
3 FH] NosSNO, 
CHg (CH)s CH — S — CC LJ 


Bulacb mpu Temmeparype 110,5—111,5° 
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Takum o6pa3om, relTaHMonocyJibpokucoTa, MoMyyeHHaA HaMM B power 
(POTOXUMHYECKOFO CyIbPOOKNCCHUA A-TelTaHna, MpPeCTaBJAeT coo6oH a-MeTY 
TeKCaHCyJIbWOKHCOTY 

CHs (CH2),4CH — SO3H 
m is 

V3 Kamuesoli comm rentancysb@OKMCAOTHI, MOMyYeHHOH MyTem oOpaoorKH 
GapveBolt ComM PABHOMOJIEKYAADHBIM KOMMAECTBOM CyIb@ata Kadi, Mbl CMH 
3HpOBaJIM He OMMCaHHylO B AHTepaType OeHSHJITHyPOHHeBy!O0 COJb TellTaHcys 
OKUCOTH. STOT CHHTe3 IpOBOAMIH CuleyIoukuM OOpasom. KavveBy}o COJIb Te 
TaHCyEOKNCIOTH B KoHYecTBe 1,16 r (0,0053 r-mon.) pacrBopumm B 4_ 
JMCTHAJIMpOBaHHOL BOJIb!, paCTBOP OXJ4] WJM BO JIbAy, a 3aTeM CMellaJIu H XOPO 
B3O0JTAIIM C OXaKeHHIM BO JIbAy pacTrBopom 1,32 r (0,0065 r-mow.) x10 
croro Geusnatnyponna (T. nut. 173—174°) B HeOonbUlom KomuyecTEe BoB. TI 
OXaKeHHH BbINAIH KPUCTa Mb! CeH3HITHYPOHHeEBON COJIM TrelTaHcysbPeK 
JOTbI, KOTOPble CoOOpasu Ha *PHIbTpe HM TMpOMbWIM xoNO_HOK BOLO. Tlocse ME 
rokpaTHoh NepekpucranmM3aynHn “U3 50°%-ro STHJOBOTO CIMpTa Oblmo Nonyye 
MpOH3BOJHOe B BUe Yell yHUaTbIX KPHCTaJJIOB, MMerOUee T. MI. 105,5—1l0@ 

B murepatype MMeloTCA yKa3aHHA, TO (POTOXHMHYeCKAad peakIMA Cy bd 
OKHCeHHA MapadHHOBbIX H WMKNONapacPHHOBbIX yrIeBOAOPpOAOB Mpoucxog 
m0 WenHOMy MexaHu3amy. Tak, Ipac (°) uv Opruep (7) cuutator, 4TO 9Ta peakil 
ABIACTCA WeMHOM H MpOTeKaeT C NPOMeKYVTOUHLIM OOPa30BaHHeM aJIKaHlepcys 
(POKUCIOT, KOTOPbIe B BOJ[HOM PaCTBOPpe MFHOBeCHHO BOCCTaHaBJIMBalOTCA C 
HUCTOK KHCHOTOH JO aIKaHCyJIb*OKUCIOT, aBad PABHOMOJIEKYJAPHOe KOJI 
CTBO CepHOH KHCJIOTHI 


RSO,0O2H + SOz + H,O i RSO3H + H2SOQOy,. 


Ha6uojjaBlleeca Hamu OOpas0BaHve CyJIBHHOBbIX KHCJIOT, a TaKxKe MHO 
OosbIuee COMep2xKanue B NPOMyKTax peaklHH rellTaHcyJIbPOKUCJOT MO cpaBHes 
C TeEM KOJIMYECTBOM CepHOH KHCJIOTbI, KOTOPOe JOJNKHO ObITh 10 STOH CXeM 
He NOATBepKLaloT OOpas0BaHHsAl reNTAHCyJEMOKUCIOT H CepHOH KUCJIOTH 3a C4 
PasJORKeHHA rellTanMepcyMbPOKUCIOT CePHHCTOH KHCOTOH NO ypaBHeHUto ( 
O6pa30BaHne CepHOH KHCJIOTHI NO ypaBHeHuto (1) B HallHx ONbiTax BOOOIIe Ma 
BePOATHO BCJIEACTBHE TOTO, YTO BOa, HEOOXOAUMAA JIA MpOTeKaHUA STOli pea 
IMM, Moria ObITh BHECeHa B peaKUMOHHYW Cpejly B CaMbIX HHUTOXKUbIX KOIMYe 
BaX BMeCTe C peaKIMOHHbIMM rasamMu. Kak yKaspiBaet pad (°), Bola MO*KeT B 
HHKaTb B Pe3yJIbTATe PeakIHH 


C Ag 7p 4. ySO202H me ChAon+e =e Ch Aon41 SOsH + Con + H20, 


HO B HallMX OMbITaX He MpPOHCXOAMNO CKObKO-HHOyb 3aMeTHOrO OOpa3soBaHt 
HellpefleIbHbIX COeHHeHHH. 

Mpl cuvTaeM, 4YTO (POTOXHMHYeCKad peakUMA CysbCPOOKMCICHHA H-TelTal 
ras00Opa3HbiMM CePHHCTHIM alIrAAPHAOM HM KHCOPOAOM ABMAeTCA KOHCeKYTH 
HOM peakiMel, Mporekatollet cule yIoulMM NyTem. x-lentaH pearupyer C aKTHB: 
POBaHHOH ybTpapvoseTOBbIM CBETOM MOJIeKyJIOH CepHucTorO aHrHApusa c O 
Ppa30BaHHeM reliTaHcyMb(HHOBOH KUCJIOTHI 


SO. + hv > SO}, ( 
xh 
CHig + SO, —> C;H,,SO2H. ( 


OTOT lpolecc O6pasoBaHnA HM HAKOMJIeHUA PelTAHCyJIbPHHOBIX KHCJIOT # 
JIACTCA MeIEHHOK cTaqvet peakuuu. B mpucyTcrBHM OKMCAuTeNeli, KOTOPBIN 
B yCJIOBUAX HalllMX ONITOB MOryT OBITh MOJIeKYJAPHbIM H ATOMAapHbili KucOpG, 
a TaK%Ke O30H, MPOHCXOMMT HelpepbIBHbIit Mpolecc OKUCMeHHA renTancysbbuHl 
BbIX KHCJIOT B PelTaHCy/bMOKMCOTHI, BbIeIMIOMNMeCH M3 yraeBogopoya: — 


2C,Hy;SO2H +- Os =% 2C,H;5SO3H, ( 
C,Hy;SO.H + oO ar C,H .50O3H, ( 
C,Hy;SO.H +- Os Cag C,H;;SO3H a Oy. ( 
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HOBPEMeHHO C ONMCAHHOH KOHCeKYTHBHON peak uel MOKET HATH B KaKoOli-To 
HH MH Mpolecc OOpas0Banua renrancybPoKUCHOT H3 renTrannepcyaHpoKuc- 
lo cxeme (1). Cepubtit anrnjpuy, MOMMMO sTOro Npouecca, B yCOBUAX HalHX 


OB, BHYUMO, oOpasyetca TaKMKEe 3a CUeT OKHCJICHHA CePHHCTOLTO anrujlpufa 
ON€PpeKNCbIO H-reliTaHa 


C;Hys + O, > C;H,;00H, (8) 
C,H,;;00OH+ SO, ae C;H,;,0H + SOn, (9) 


IpuBeeHHasl CXeMa, He ABIIAACh OKOHYATEIbHOM, TEM He MeHee TO3ROMAeT 
Oulee MOJHO HHTEPNpeTHPOBAaTb SKCMePRMeHTAJIbuble MaTepvaubl. Jaa yera- 
CHUA MeXaHH3Ma @OTOXHMUYeCKOH peakiAH CyJbPOOKHNCeHHA anudaTu- 
HX YIJICEBOLOPOAOB rasooOpasHbIMH CePHHCTLIM AHTHAPHAOM MH KHCOpOOM 
UeHHEBIX HAMH SKCIe€PHMeHTaJbHUbIX JAHHbIX HEOCTATOUHO, H HEOOXOMMBI 
JHHTeIbHbIe CHeUMAIbHbIe HeCcMeOBanua. Pa6OoTbl B3ITOM HalpaBseHuH 
OuDKAIOTCS. 


{ocKOBCKHH HebTaHOM HHCTHTYT Tloctynusto 
um. HW. M. Ty6xuua 19 XI 1956 
- IWHMTHPOBAHHAS JIMNTEPATYPA 


Worstall, Aim.Chem. J., 20, 666 (1898). ?L. Orthner, K. Schimmel 
mid t, 3an.-repm. nar. 887503, 24 VIII 1953; Chem. Zbl., 125, Ne 1, 4726 (1954); Tonoan- 
*K repm. nat. 735096; Chem. Zbl., 2, 2331 (1943). *L. Carius, Lieb. Ann., 114, 
Soe >) Cy Inamanunma, ~ JIA, 91) Ne 4, 8298(1953)85 2 E. Lis Brow n; 
main p bell, J. Chem. Soc., 1937, 1699; W. J. Levy, N. Campbell, J. Chem, 
1939, 1442. ® R. Graf, Lieb. Ann., 578, 50 (1952). *7L. Orthner, Angew. 
., 62A, 302 (1950). 
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Jloxaagn Axagemun nayx CCCP 
1957. Tom 113, N 6 


XHMB 


E. M. YCOBA u E. M. BOPOLIHH 


UCCJIEAOBAHHE CTPOEHHA THAPOKCAMOBbIX KHCJIOT H 
HEKOTOPbIX HX MPOM3BOJHbIX METOJOM HH®PAKPACHOK 
CNEKTPOrPA®UHU ! 


(ITpedcmaeaeno axademuxom A. H. Hecmennoesim 16 XI 1956) 


Cpolictaa 6eH3rHApOKCaMOBbIX KHCJIOT AOBOJbHO XOPOIO H3v4eHbI, OHA 
BOTIpoc 06 HX XMMHYECKOM CTPOeHHH OCTaeTCH HeEMOCTATOYHO BbIACHEHHBIM. , 
nocwlesilerO BPEMeEHH B XMMHYECKOH JIMTepaType HM MpUMHCbIBaIOT JBOAKOEe CTE 
nue. Hanpumep, MOHOOeH2rHAPOKCaMOBOHM KUCJOTe MPHIMMCHIBAaIOT Be CTPyKTyp 


O 
VA 
GH — C= NOH an) ells ala Naan (II) 
i by 
THAPOKCaMOBad KUCIOTAa THAPOKCHMOBaK KHCJIOTAa 


a WuOeH3rHAPOKCaMOBoH, COOTBETCTBEHHO, CTPYKTYyPpbBI: 
Chip CEN es 0 Seen. in CH; —C=n= ae a CsHs. (IV) 
I I | 
O " O OH O 


Eule Oo7bllai HeACHOCTh CyUIeCTByeT B OTHOWICHHH CTPOeHHA allMTpOHsB 
Horo JuOeH3srHApoKcaMOBOl KHCJOTbI— TDvYOeH3rHAPOKCHsIaMMHAa, KOTOP: 
cyllecTByeT B BAe AByX KPHCTaIMYeCKUX a@- H B-MOynpHNKaLAH C pasJIMUHBl 
Ta6auna 1 TeMMepatypamMH T.1aB/eH 

HM pasHoH pacTBOpHMocT 


2 A Hexkoroppie apropp (17%) ¢ 
o 

= P enpeccut, TaloT, YTO STH MOMUPUKA 

SE] (cH, |7et+e| Tpteta| AB |Aier«) °C oe Auukall 
2s TpHOeHsrHApCKc HAG aMHA 


npecrapssior coOon us 


1| 4,985 |4,479| 4,444 |0,408/0,441| 0,085 seokwe MOTHMOP@BI, aig 

2| 4:1515 |4'4041 4/076 |07411|0,439| 0,023  OTHOCAT HX K TayTOMepHE 
3| 4,500 |4,091] 4,055 |0,409]0,445| 0,036  BelleCTBaM, CyIiecTBYyIOHg 
B BHAC YLHUAPOKCaMOROU 

THAPOKCHMOBOH (OpM, NpHteM HH OHH 43 aBTOPOB He yKa3biBaeT, Kakou 
MOAM@uKAaLMH =TpHOeH3rHApOKCcHsaMHHa MOKHO NpWMNucaTbh TO HH HE 
cTpoenhe. : 
Jina pellenus Bompoca 0 TOM, ABRAIOTCA AM a- 8-opMbl TpHOeHsruy 
KCHJIaMuna cpusHueckuMH noJHMopiamu WIM XMYMUGECKUMH VU3OMepaMh, Hé 
Obi NpPOBeleHb! HCCJICJOBAHUA BOSMOXHOCTH U yCJIOBHH UX B3aMMon peBppall 


HHA, a TakeKe HCCUeEMOBaAHve MeTOOM CrypkBuka 4 M3MepeHve JHMOJIbHbIX MOME 


TOB. ; 


B3auMonpespallen MpH HarpeBaHHH H Mocwefyiolem oxiaKTennn y 
wu B-popM He HaOumofamocb. log BruaHveM asoTcosepxKalux pacTBOpuTedl 
(TMpHAMHA, UMTpOOeHSONA, AHMJINHA, XMHOMMHA) ycraHnoBseH mlepexoy| MeHee C1 
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bHOH B-opMbI B Oonee cTaOHbHytO «-cbopmy TpuOeHsruy_poKcusamuna. O6- 
Il Tepexo a-<popM B B-~popMy HH MpM KakKHX yc/IOBMAX He OOHapyxKeH. 
ITO HCCIEOBAHHE NOSBOIAeT CheMAaTh NpeBapUTebHOe 3akIOUeHHe O TOM, 
a- HW B-popMbI TpHOeHSrHAPOKCHIAMHHA He ABMAIOTCSH NOMMMOPHbIMH Bellle- 
MH. Pesysbratbl onpeemeHHi KpHOCKONMYeCKOrO MOHWKeHHSA TOUeK TWyIaB- 
4A TIC MeTOy CuypKBuKa (4) npHBeyeubl B Ta6u. |. . 

HTenipeccuA, BbISbIBAeMaA OOABJICHHeM a~(POpMb! K HaCbILLeHHOMy pacTBopy 
)PMbI, B Cpequem Opiia 0,033°. SuHauuTebuoe yBenuyeHve JenmpeccHu cBH- 
JIBCTBYe€T O TOM, TO a- 
-(POpMbI TpPHOeH3rnjApo- 
aMHHa  lpeylcTaBJIAIOT 
MM H3OMePHble BelLeCcTBA. 
AsmepeHve  JIMMOJIbHbIX 
CHTOB &- H B-topmM TpH- 
sPHAPOKCHaMUHa, TMpo- 
sHHOe MeTOJOM pa3OaB- 
HbIX pacTBOpoB (°), H pac- 
no Uyrenrelimy (°) noKka- 
MH 3HAUHMTeIbHOe pa3JH- 
BBeJHYMHAX JUMOJIbHbIX 


% nponyckanur 


leHTOB HCC.1eLYeMbIX 

M. Tak, J{MNOJIbHBIM MO- 4 6 8 10 12 tt 
T a-(POpMbI OKa3savicna paB- 

f 3,78 D, a B-dopmnr Pue. 1 


| D. Takoe pa3mvune B 

MUHHAX JUMOJIbHbIX MOMCHTOB BOATBep*KaeT Mpeelywlvue BHIBOAbI O TOM, 
a- HW P-CbopMbl TpHOeHSrHAPOKCHAMHHA ABJIAIOTCH H30MePHbIMH Bellle- 
CTBaMH. 

C wesblo BbISCHeEHHA 
cTpoeHua GeHsruypoKca- 
MOBDbIX KMCIOT H a- HM B- 
opM TpHOeH3ruApOoKcU- 
aMHHa B KpucTamiHue- 
CKOM COCTOAHHH ObINO 
MpopeyeHo HcceqOBaHve 
clekTpoB NorsolleHua 
9THX BelllecTB B UIuppa- 
KpacHoH oOOlacTH cileKT- 
Par Or= 2, De 813 epee 
NOMOLL5IO HHpakpac- 
Horo cieKTpodoTomerpa 
MKC-11. B cnexrpe MonHo- 
OeH3rHAPOKCaMOBOH KHC- 

Puc. 2 NOTE (pue. 1) HHTeHCHB- 
Haat momoca 1661 cm? 
ieTCH THNMYHOH {IA MOHO3AMELILCHHBIX ee (7) MH  CBHeTeIbCT- 


80 


7 O HaNMYHM BMOJeKyse rpyntupowKu CsH;—C—N—. B o6OmactH BbICOKHX 


H 
TOT uMerIoTes uacToTE! 3280 u 2730 cm 4, KoToppie, MO-BHAMMOMY, OTHOCHTCA 
omeOanuam NH- u OH-cpaselt. Ha OCHORAHHM TIPHBeACHHbIX JIAHHbBLX MO2XKHO 
TaTb, UTO CTPyKTyPy MOHOGeHSrMAPOKCAMOBOH KHCJOTb! B KPHCTAJWIWYeCKOM 
TOAHMM, BepOATHee BCerO, MO2%KHO BbIPAasSHTb dopmynot (I). B pepe qu- 
BPHPOKCaMOBOlt KHCMOTI (PHC. 2B ooacrn 1600—1!1750 cm HMel0TCH 
 BBICOKOHHTeHCHBHbIe Momocb! 1650 u 1772 cm 1, Beicokad HHTCHCHBHOCTb H 
lOmKeHHe 3THX HOMOC MOSBOMAIOT OTHECTH HX K KOMeOaHHAM CO-rpynun B Move- 
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kyne. Tlonoca 1650 cm! sapaaetca XapakTepHOH JJ MOHOSAMELICHHBIX aMHy 


2 il 
Hu Tak Ke, KaK y MOHOOEH3THAPOKCAMOBOH KHCJIOTHI (1661 cm'), cBHAeTemEC 
O 


ByeT 0 HaIMUHH B MOeKyse rpynmuposKu C,H,—C — N —H. Ionoca 1772 em 
oe 

o6ycnoBsieHa, MO HalieMy MHeHHIO, 9PHPHOM KapOOHWJIbHOM TpyRNMPOBKoO 

Toppmuenue stoi uacrotb (CO) o6ycJIOBsIeHO HAJHIHeM CBASH a(pup Hou rpyn 

(uepe3 KHCOpoyq) c aToMoM as0Ta, OOsaalollMM HelofesenHou Tape 


aneKTpoHos. Ilomoca 3120 em! ornocutea k KoseOanuio NH-cpasu, yy 
cTByIOWleH B CHJIbHOM Me 


MOJIC@KYIAPHOM  B3aHMOJeh 
BUM. Takum OOpa30M_ culeyly 
IIPH3HAaTb, ITO JHOCH3rHApoK 
MOBaH KHCIOTa B KpHCTad 
YeCKOM COCTOAHHH HMeeT CTpy 
rypy (III). 

CpapHeHve uHdpakpacu 
CNHeKTPOB TOrOLleHHA a- 
8-cbopM Tp HOecH3r4ApOKcHn, 
amuya (pic. 3, 4) NoKa3biBa 
Oonbliloe oTMMuve UX Apyr 
Upyra. OTo ellie pas cBueTed 
CTByeT O TOM, 4TO H3y4aeME 
BeLLeCTBA ABJIAIOTCH HSOM 
HbIMH COeAHHCHHAMH. 

B cnextpe 8-cbopMpr (pu. | 
B OOacTH JBOHHbIX CBsI3eH HM 
1OTCH TPH NOMOCb! MOPIOMeHHA: Be CHJIbHO MHTeHCHBHbIe 1762 cm + 
1754cm”'! u Tpetba cra6aa nonoca 1624 cm?. OcHoBpiBasch Ha NpHBeeHH 
Bbille COOOpamkenHAx, 1762 cm + MO%KHO OTHECTH kK SdUpHOH rpynMMpoBK 
CBA3aHHOH Yepes KUCMOpOA C aTOMOM a30Ta, anomocy 1754 cm? —- k 9du 
HOH TpyNNHpoBke, CBxA3aHHO 
€ aToMoM yrsepoya. ITlonoca 
1624 cm! no Mano wHTeH- 
CHBHOCTH H HH3KOMy 3HaueHHO 
WaCTOTbI OovIbllle Bcero No- 


50 


8 


% nponychanun 
§ 


8 


8 


XOMMT K  XapakTepvcTuye- iS 60 
exon syacteTe?C=-Ny-(%?). We= = 
XOM# M3 39THX JaHHbIX, B-pop- S 
Me TpHOeH3rHuApoKcuMaMuHa N 40 
MOXKHO HPHNHCaTh PAApOKCH- = & 
MOBy!O CTpykKTypy: x 9 
O 
VA 
CoH; =e ='N —O—C— GH, (V) 9 
O— C— CoH; 
I 
O 


B cnektpe «-popmbi (pic. 4) rpu6ensruypoKcusamuHa B OGnacTH KapOoHHJe 
HBIX YacTOT HMelOTCA Be NoOch Normoujenun. Tlonoca 1776 cmt, Kak 
B PacCMOTPEHHBIX Bbulle Cywadx, XapaktepHsyer 2PHpHy!0 CBA3b KapOoHMJb 
HOH rpylnbl B SPHPHOH YTpynnMpoBke, CBAZAHHOL Yepes KHCMOPO c aTOMO 
a30Ta. Mutencusnas monoca 1715 cm! sBnaercs amuguoli nonoco# C=O 
Tloppuuenve Sol YacTOTH! OODACHAeTCA TEM, UTO ¢ ATOMOM a30Ta CBASHIBAIOTe 
SIEKTPOOTPHUAaTeIbHble rpynmpi (2°), 
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B oOacTH ABOHHBIX cBa3eH (1620—1640 cm!) HuKaKux Momoc He OOnapy- 
io. TakHM OOpasoM MOJIeKyJle a~<(POpMbl MOXKHO MIPHINcaTb rApoKcamosy!o 
yxtypy (VI): 

O O 


Vi 
CsH; — C—N—O— C— C,H; 


CuuTato CBOHM JOJIFOM BbIHeCTH OarOfapHOCTb 34 PYKOBOACTBO HM TOMOLLb 
adore 1O. H. Iletiuxepy. 


XapbKOBCKHIi 300TeXHHYeCKHH HHCTHTYT Toc1ynu10 
. PD NEL 


UMTHPOBAHHAS JIUNTEPATYPA 


mwvetossen, Lieb. Ann., 161, 347 (1872). 9 L. Jones, J. Am. Chem. 
SEO weia(S98)en Soro M a tih ies) GL Re, 282, 505 (195l).16 4 N. WasSi digiwi ck, 
fem. Soc., 107,672 (1915). © L. Lange, Zs. f. Phys., 38, 164 (1925). ° E.A,. Gyg- 
nh ei m, Trans. Farad. Soc., 45, 714 (1949). *O.T. Boromoaosa, DO. H. lle z- 
D, HW. A. TloctospceKxun, DKOX, 24, 639 (1954). ® H.Rendell etal., Infrared 
ermination of Organic Structures, N. Y., 1949. ® .H.UWluropuu, A.K.CipKus, 
241 (1949). 19 A. Gierer, Zs. Naturforsch., 8B, 644, 654 (1953). 
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Jloknagp AkawqeMuu Hayk CcCccP 
1957. Tom 113, N 6 


PH3BHYECKAA XHMH| 


A. B. AJIEKCEEBA u K. A. TOJIBBEPT 


KHHETHKA ®M3H4ECKOM AJCOPBIIMM 9THJIEHA W3 CMECEM 


(ITpedcmaeneno axademuxom M. M. Jy6uxnuroim 5 XI 1956) 


B nocaequee Bpems Bce Oosbiliee 3HAYeEHHe NpHOOpeTaiwoT NMpouecchl, CK 
pOCTb IIpOTeKaHHA KOTOPHIX OMpeflemAeTcH Aupysnel BHYTpH rpanys. OAHaR 
o6aCTb BHYTpeHHe-Auppy3HoHHOH KMHeCTHKH paspaOoTaHa KaK B_ Teopet} 
yeCKOM, TaK M B 9KCICPHMeCHTAaJIbHOM OTHOWCHHH HefocTaTouHO. ToJIbKoO 
nocwleqHHe [Ba rofla cTaiM CHCTeMaTHYeCKH TOABJIATbCA paOOTbI MO BHYTPEl 
He-uddy3HOHHOH KMHeTHKe acopOuuH ofHOoro BemectTBa (* %)*. B yacTHocT) 
B JIMTepaType He HMeeTCA KaKHX-IHOO JaHHbIX MO CKOPOCTH MOFJIOWLeHHA 97} 
meHa H3 MOTOKa ras0BbIX CMeceH, HECMOTPA Ha TO, YTO TaKHe JaHHbIe BeCBI 
BAKHbI JIA PaSBUTHA aCOPOUMOHHBIX MeTOJOB paseJIeHHA HW anaIH3a YyTVeE 
JOpOAHBIX TasoB. 

B nactTosileli pa6ore u3y4alach CKOpOcTb afcopOunH sTHIeHa H3 CMeceli C H 
N, 4 CH, Ha npompiuseHHom yruie Mapku AT-2. Bpi6op cucTem CBxA3aH C paspi 
OoTKOH TEXHOJIOPHH BbIeeHHA STUMIeHA H3 TasOBbIX CMecel C HHSKHM COfepmK 
HHeM UesIeBOrO KOMNOHEHTa, OHAKO paspaOoTaHHaA MeTOAHKa MH pesyJbTa 
HCCJleAOBAHHA HMeIOT Ooviee OOmlee 3HadeHHe. 

J\ia TpoBeyqeHuaA ucceqOBaHHA Obl ChellwadbHO paspaOoTaH Auddepel 
UMaJIbHbIM MeTOJ| H3MepeHHA KNHETHKU alcopOunn cmeceli **,Tak KaK NPHMeHsl 
MbI€¢ paHee MeTO/bI He NOSBOJIAIOT NOyyaTb yoOuble Aid OOpaOoTKH WaHub 
BCJI€ACTBHe 3aBHCHMOCTH KoospPHUMeHTa BHYTpeHHeH udby3uu OT COCTaE 
aycopOata. IIpunuun storo MeToa COCTOHT B TOM, YTO Yepe3s afCopOUHOHHY) 
aueliky C TOHKHM Cjl0eM afcop6eHTa MpomycKaeTcs CMeCb 3afaHHOTO cocTak 
O YCTaHOBJICHHA PaBHOBeCHA. SaTeM B TeYeHHe TOUHO (PHKCHPOBaHHOLO BpeMs 
HH Yepe3 AyveHKy UponycKaeTca BTOpad CMeCb OTMMYHOFO, HO OM3KOrO Cl 
‘taba. M3menenve BesMUHHbI aqCOpOUMH KOMMOHEHTOB BbIYHCsIAeTCA TO aHHBl 
XHMHYeCCKOrO aHasiHv3a AecopOv“poBaHHolt c yrsaa cmecu. Jlecop6uua ocytik 
CTBIACTCA OTKAYKON Hacocom Tonuepa aqcop6enta, Harpetoro jo 200°. Taka 
MOCTaHOBKa OMbiTa OTBeYaeT MAJIOMY H3MeHeHHIO KoadpulueHTa BHYTPeHHe 
Auppy3uu B Teyeuve acopOunu HW mpakTHyecKH JMHeMHOH 3aBHCHMOCTH Mex 
M3MCHCHHAMH BeJIMYMH afcopOunMH @ HM KOHUCHTpalluH c B rasoBol (ase 

Bemuuna CreleHH OTpaOoTKH 3epHa paccuuTbIBaeTCA 0 Popmyue 


Oa 5 


Pe Ay H A.— BeJMYMHbI acopOuHH STHIeHa, PAaBHOBeCHbIe CO CMeCAMH UCCAe 
AyeMoro HHTepBala KOHUeHTpallui; a — BemHuMHa afcopOunu sTueHa Mp! 
aHHOM Bpe€MeHH KOHTaKTa CO CMeCbiO C OOJIbLUMM COJlepxKaHHeM 9THVJIeHA. 

* B 9THX CTaTbAX alOTCA CCbIMKH Ha MpesbIyuMe pasorel. 
** Oror MeToy Opi paspa6oran B 1953 r. Jo onyONKOBaHMA cTaTHH Kapmaua (1), rye oni 


CbIBaCTCH Me€TOAHKA H3MepeHHA KHHeETHKU ancopomuuH OMHOTO BeLIeECTBA, OCHOBAHHaAA Ha aH 
JIOTHYHOM TNIPHHITHe. 
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Tr H3MepeHHA KHHETHKH acCopOmMn cMeceli Obl CKOHCTpyupoBaH cne- 
IbHbI IpHOOp C MaJIbIM MepTBbIM OGBEMOM aCOpOUMOHHOll s4eliku, oGecne- 
AFOULEH OAMHAKOBbIC yCJIOBHA OOTeEKAHHA 3e€PeH KOPOTKOPO H JWIMHHOFO C0eB 
»poenTa. OcHoBHaxt 4acTb upHOopa — afcopOunonnan suelika mpeyctaB- 
Pr COOOH Ba KpaHa C WIMpOKHMU XOJaMH, COeMHEHHbIC OTPeSKOM CTeKAHHOM 
OK H JJIMHOW He Ooviee 1,5 cM. Ota TpyOKa 4 xo NpoOKH MMeIOT NOTH OAHHA- 
pI BHYTPeHHHH AMameTp, paBHbit 1,4 cm. IlepnengqukysApHo oCcHOBHOMY 
y B kKaxkOH mpoOke uMeeTcsd OMHOCTOPOHHUM Npoxo§ Mavioro juaMmeTpa 

OTKaYKH CMe€CH H3 OCHOBHbIX XOJOB IPH 3aKpbITbIX KpaHax. Aycop6enT 
emaeTca B TpyOky A¥eHKH MexKly ABYMA CeTKaMH Hi CJIOAMH 3epeH HHepTHO!i 


NaqKU, OMMHAKOBbIX 110 (opMe 

asMepy cC lrpaHyjaMH ajcop- 40 - a 

a. la spyoxe suet avers [| [|_| | PAT 
oe etlesd on al 


kTpHuecKad OOMoTKa. Mcnoup- 
AHHe CIeWHaIbHOH CMa3KH 4H3 
ipaTa JIMTHA HW BbICOKOKHNAMLUX = ” 
OHOB aBHallMOHHOrTO Macyla, a 
KE nponycKkaHue XOJIOMHOH 
bl Yepe3 MpOOKH KPaHOB MO3BO- | gg 
tT H30e%KaTb ee pasmaruenna |” 
-HarpeBaHHH HW nonayaHuA cMa3- 
Ha ajcopOeut. Ilpumensiempie BS 
ore CMeCH MTIPHroToBanuch us 94 
OB, MNOJBEPrHyTbIX OUHCTKe yrviem 
BYXKPpaTHOH mepeKOHJeHcallHn. 
(HYHHbI =Y3KHX UHTepBasIOB aji- 
OunH Aa u kKonueHTpanun Ac v4 
JieHa, B KOTOPbIX MpOBOAUINCb 
€peHHaA, H3MeHAINCb oT Q,7 JO 
m.cm’/r wot 0,1 70 6.4% C,H, 0 
TBeETCTBEHHO. G2 ee — ? ws 
Jina oOpa6orTKy 9KCNepuMeHTaJib- 
- JAHHbIX HCHOIb3yeTCA OOblMHOe 
BHeHHe BHYTpeHHe-AupysnonHHol 
€THKH aCOpOuHH OHOrO Belllect- 
 MOCTOAHHBIM KOSPUUMEHTOM. Bo3MOxKHOCTbIPHMeHeHHA STOO ypaBHeHHA 
ekaeT H3 BCeH COBOKYINHOCTH JaHHbIX, NOJIYYeHHbIX B HacToAmel padore. 
MeHHO, OblIO HaliqeHo, uTo: 1) cKopocTb NormouleHHA 9THIeHa He 3aBHCHT 
“KOPOCTH Ta3oBoro NOTOKa (CKOpOcTb H3MeHANaCb B Ba pasa oT 1,85 Jo 
) 1/MHH- CM); 2)BHatvaJIbHOli CTaquu Npouecca acopOWHH MMeeT MeCTO JIMHeH- 
3aBMCHMOCTb CTelMeHH OTPpaOOTKH 3epHa OT KOPHA KBafpaTHOrO 3 Bpeme- 
KOHTaKTa ra30BOH CMecH Cc afcop6eHToM; 3) KpHBbIe CKopocTeH afcopoOunH 
SCOPOMHU COBMaaioT, YTO YKa3bIBaeT Ha MIpaKTHYeCKOe MOCTOAHCTBO KO3tp- 
HeHTOB Judpy3uu BHYTpH UCcyIesyemoro HHTepBasia; 4) IPHCyTCTBHeE BTOpo- 
<OMMOHEHTA TpakTHYeCKH He CHW KaeT aCOpOWMH ITHJIeHAa, a KOJIMYECTBO 
JOO KOMMOHEHTA, BbITECHACMOFO STHJICHOM, He€3HaYHTeJIbHO MO CpaBHeHHI0 
eIMUHHOH ajcopOuun sTuueHa. 
3prNcIeHHe KOSPPHIMeHTOB BHyTpeHHelt Audpysun D mpospoyusmocb m0 
yasMepHO TeopeTH4eckol KpUMBOl, Jatoulel cTeleHb OTpaOoTKH 3epHa F 
BHCHMOCTH OT KpuTepun Dypbe Fo = Dt/R?, paccuvTaHHOH HaMH AWA CIy- 
Aupby3un B UWE ApHyeckne rpanysbl paquyca R uv Aub! 2/ npn 3aqannoH 
uHe cHMmsieKca dbopmpr s = R/l, paBuol 0,308. OTKJOHeHHA OMBbITHbIX 
mun D, OTHOCAMIMXCAH K pa3JIMYHbIM BPCMeHaM KOHTAKTA, OT CpeAHHX 3Ha- 
iii He MMelOoT CHCTeMaTHYeCKOrO XapakKTepa H He HpeBbIlllaloT BO3MO%KHbIX 
6ok u3Mepenuii (10%). 3atem 0 cpequuM BenuunHaM D Opin paccuHTanbt 
[UMHbI KpuTepui Dypbe MpH pasAWUHBIX 3aMouIHeHMAX acopOlMOHHOrO 
ma. Puc. | noKa3biBaeT, UTO OMbITHbIe JAHHbIe AVIA BCeX CHCTEM YJOBJICTBO- 
IbHO JlowKaTCH Ha TeopeTuyecKkylo Oespa3smepHy1o KpuBylo F — Fo. Bean- 
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Puce. 1. a— CsH,4 == He; 6 — CoH4 = lehe 
6— C,H, — No; KpHBad— TeopeTHyecKHe aHHBble 


unHbl Kputepuax Buo Bi = §$’R/DI’, paccuvTanuble 0 ONBITHBIM AaHHbIM, , 
BCeX HCCJI@OBaHHbIX CHCTeEM JlexKaT B Npesesax or 60 Ao 190. Bce 3To NO,TE 
*wKjlaeT BHYTPeHHe-Auppy3HOHHbIA XapakTep KMHETHKH ajcopOuHH STMIeHa 
UCCeOBaHHbIX CMeceli H IPHMCHHMOCTb JIA ONMCaHHA OMbITHBIX AaHHbIX MI 
cToro ypaBHeHudA BHyTpeHHeH Aupbysnu C MOCTOAHHEIM KOXPPHUHeHTOM. 

Tosryyennpre B paOoTe AaHHble 10 3aBACHMOCTH KoapPpuuveHTa BHYTPeH 
mud pysHH OT BeMIMHbI alCOpOUuMH STHeHa, MpHpOfbl BTOPOrO KOMMOHEE 
NOpHcTocTH copGeHTa MH TeMMepaTypbl NpeCTaBNeHb! Ha PHC. 2. 

Bo Bcex HCceOBaHHbIX CHCTeMaX BeJIHYHHbI KOIPPHUMEHTOB BHYTPeH. 
qucby3uu pesKo BospacTaloT C yBeHYeHHeEM KOJIHYECTBA ajcopOupoBaHH 


0 4 8 12 16 20 nemVe 


a 


Puc. 2. a— CoH, = He; 6— C2H,— No; Bas CyH,z—CHy; 

e—CsH, — Ar mpu 25°; 0 ue — cucTema C,H, — CHy: 

0 — mpu 50°, e — mpu 75°; 2 H3— cucrema CoH, — No 
upu 25°: #c — yronb A, 3— yromb B 


aTusieHa. Jai cHcTeM a30T — 9THJIeEH MH MeTaH —- STHJICH HMeeT MecTO JIMH 
Has 3aBHCHMOCTb BO BC€M HHTepBasie H3MCHEHHA BeJIMUHH acopOunh; AA 
CTeMbI BOJOPOR — 9THJIeEH JIMHeHHbILT XapakTep 3aBHCHMOCTH cOXpaHsAeT 
ecIM KPHBYy!O pa3OVTb Ha Ba yyuacTKa. 

CusibHad 3aBHCHMOcTb KOa*pHUHeHTA BHYTpeHHell Audpy3snu oT cock 
MOXKeT MMe€Tb MecTO pH stO0OOM Buse TepeHoca BelllecTBa BHYI1 
rpanyu. JletcTBUTeIbHO, Ip MOBepxHocTHoH Audpy3suu D = D° exp(—aA/R 
rye D°— npexaKcNOHeHUMaJIbHbIH = MHOXKUTeb; % — NOCTOANHDIN KO 
cuuveHt; A — afcopOuMOHHbIt NOTeHUHad, CHIbHO 3aBMcAlui OT Be, 
YHHbI afcopOunu. IIpa Mepemeijenuu BelllecTBa B OObemMe nop D =D 
rye D — xoabbuuent o6pemnoli una MoneKynapHolt gudbysuu; TP = da 
MepeMeHHbIt NapaMeTp, OObIMHO CHJIbHO 3aBUCALLMM OT BeHYHHbI alcop6m 
Kpome Toro, B calydae MoviekyApHonH Wudbysun D rake 3aBucuT OT cTelk 
3aNOJIHeHUA MOBepXHOCTH, TaK KaK Pa3JIMUYHbIM BeEIMYHHAaM alcopOuMH OTBEUE 
MOpbl pasJIM4NbIX pasmMepoB. Orciofa cleAyeT, YTO TOMBKO Mp Onpeyenstwl 
po.1H OOLeMHONM Luddbysun powsBeyenue DI MoxKeT He 3aBHCeTb OT ReEAHUN 
aycopOuuv. Pacer noka3blpaeT, YTO B UcceAOBAaHHOLi OOmactu DI yme 
WaeTcA C 3aNOJIHeHHeM NOBepXHOcTH Ha 35—40%. Takum o6pa3om, xora DI 
HENOCTOAHHO, HO H3MeHAeTCA 3HAYHTeABHO MeieHHee, vem D. Dro yKa3blB 
Ha TO, UTO B Ipolecce TpaHcnopta STHMeHa BHYTPH pany yria Hapagy c 06s 
HOW Wudpysvelt UMeer cyllecTBeHHOe 3HaveHHe MOseKYIApHas WM (WIM) HORE 
HOCTHaA Aupdy3usa,. | 

QuepruH aKTHBalHH Mpoecca judpysun, paccywtannble no aKcHepHaM 
TANbHBIM AKHbIM B MHTepBalax TemMllepatyp 25-—50° wu 25—75° npn. Bemnyul 
agcopOuuu 5,10 u 6,78 H.cm®/r, coctrapasror 5100 u 5500 KaJl/MOJIb, COOTE 
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1HO, B TO BD€MA Kak TelJOTbI acopOuun paBusrorca 5600 u 5200 Kan/Monp. 
OCTb STHX BCIMYHH YKA3bIBaeT Ha 3HAYHTEMbHY1O POMb OOLeMHCH H (Hsu) 
KYJAPHOH Audpysuu B npowecce nepeuoca stTHeHAa BHYTPH acopOentTa. 
YULECTBEHHYIO POJIb OODeEMHOM H (HIM) MOJIeKynspHOli qudbysun B 3TOM 
Ecce yKa3biBaeT TakxKe ClaOad 3aBHCHMOCTb MponsBeyenna DI’ or tem- 
Typbl. JlelictBuTebHO, B MHTepBamax oT 25 fo 75° u or 25 go 50° IIpOH3Be- 
e DI H3MeHHETCA TOKO oT 0,78- 10-2 go 0,67- 1072 em?/cex. 

lalileHO, YTO BeMMUNHAa KOSppuluenta BAYTpeHHeli Auppy3nu cyllecTBeHHO 
CHT OT NopuctoctTu. B oOpasiax yraeli AT-2 c nacbinubiMu Becamn 0,675 (A) 
4) (B), ormuyaroulixcd Apyr oT Apyra cyMMapHbIM OObeMoM Top Ha 80% 
beEMaMH MaKpO-, MHKPO- H TepexoHbIX Nop Ha 22,44 vw 34%, Kosdbuun- 
Midiy3snu paBubl, coorpercrBenno, 3,70-107> ww 8,9-107> cm2/cex. Sto 
MYHe B BeIHYHHAX KOSPDUUMEHTOB BHYTPeHHeli Audpby3uH He MOxKeT ObITH 
CHEHO H3MeHeHHeM Kosdpbuuuenta I, tak Kak Mpouspeqenne DI taKxe u3- 
etca oT 0,46-10 yo 1.37-10°? cm?/cex. Takas CHmbHas 3aBHCHMOCTb OT 
CTOCTH MOXKET HMeTb MECTO, CC/IM OCHOBHY}0 POJIb B TpaHcnopTe BellecTBa 
PH sepHa HrpaeT MONeKyJAPpHaA Audppysua. 

JIMAHHE BTOpOrO KOMIOHeHTa Ha BeHYMHY KOSpPPuuHeHTa BHYTpeHHell 
IV3HH OTYeTJIMBO MpOABIAeTCA MOUTH BO BCeH HCCMeqOBAaHHOH OFnacTH 
YH akCOpOunH sTHJIeHa. TObKO MpH MaJIbIX 3aMOJHeHHAX aycopOuMOHHOrO 
Ma (2,5 H.cm®/r) 3HayeHHA KOSPPHUNEHTOB BHYTpeHHeli qudysnH cywect- 
O He OTMMYAaIOTCA pyr oT Apvra. Ho Jake B OONacTH CpeAHUX 3anoHeHUH 
pxuocTH (12,6 u.cm?/r) otHoweHHe D B cucteme c He k D B cuctemax c Ne, 
w Ar coctaBuiaeT, CooTBeTcTBeHHO, 1,5; 1,6 1 3,5, B TO BpeMa” Kak OTHOMeHHe 
MHBIX KOSPDPHUHEHTOR udpy3snu Wid YTHX CHCTeEM PaBHHeTCA COOTEeT- 
HHO, 2,8; 3,7 u 4,5. Oro NoKa3biBaeT, YTO OObeMHaA Auddby3sua, Haps Ay 
HHM WIM ABYMA J\pyrHMH BHAaMH MepeHoca, HrpaeT CyWleCTBeHHY!IO POJIb 
ollecce TpaHcnopta 9THJIeHAa. 

M3 u302%KeHHOrO BbIllle cyleqyeT, UTO B paMKaX OObIUHBIX NpecTaBTeHHli 
ollecce TpaHciopta STHJIeHa BHYTPH 3epHa HMeeT MeCTO HalO*KeHHe Tpex 
B IlepeHoca: OOFEMHOH, MOJIEKYJIAPHOH WH NOBepXHOCTHOH Audbpy3suu, pH- 
MOcIeHAA MrpaeT BTOPOCTeneHHy!0 pOsb. OAHAaKO cyleqyeT OTMeTHTH, YTO 
lecc MepeHoca 8THJIeHa BHYTPH rpaHyJI He MO*KeT OBITS MOJIHOCTHIO ONMCaH 
KO Ha OCHOBe OObINHDIX HpecTaBNeHHH OO OOBeEMHOH H MOJIeKYJIAPHOW 
DY3HH,TaK Kak aHaJH3 aOCOMIOTHBIX BEJIHUHH ONbITHDIX KOSPPUUMEHTOB BHYT- 
eH yudbysun (~104—10°° cm?/cex) u mponspegenuli DE (~ 5-10 *— 
2 cm?/ceK) MPHBOAUT HIM K HeMpaBONoJOOHO MaJbIM BeMUMHAM sipek- 
oro ceyeHuA HM KOSPULMeHTa H3BUIUCTOCTH (B CyYae NPHHATHA OObeM- 
udpy3vu) uu K BeHUHHaM pallMyca MOP, CpaBHMMbIX C pa3MepaMH 
KYJI — NopsyKa flecaTka aHrcTpeM (B culyyae MOseKyAApPHOH Andpy3sun). 
[3 yCTaHOBJIeHHOrO B padoTe BHYTpeHHe-Auddy3HouHOrO XapakTepa KHHe- 
-aJlCOpOIlMH BLITeKaeT PA BaXKHbIX [paKTHYeCKHX BbIBOAOB OTHOCHTEbHO 
HMA OTCbHbIX TapaMeTpoB Ha Tipollecc pa3sfevIeHHA B JBYKYULEMCA H 
HOHAPHOM Cyl0e, a TaK2Ke OTHOCHTeAbHO TpeOoBaHuli K agcopOeutTy. Unc- 
ple XapakTepHCTHKH, MoMyyeHHble B padoTe, MO3BOAIOT MpOBeCTH pacueT 
MHKH ajlcopOuHH 9THVJIeHa. 


layuHO-HccenOBaTebCKHH WHCTHTYT Tlocrynnso 
HTCTHYCCKHX CNHPTOB H OpraHHyecKHx 17 X 1956 
poly KTOB 
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KHHETHKA TEPMUYECKOFO PAZJIOKEHHA WU CTPYKTYPHBIE 
MPEBPAWJEHHA WCKOMAEMbIX YIJIEM 


(IIpedcmaeaeno axademuxom BLA. Kapeunoim 24 XI 1956) 


TIpouece Tepmuyeckoro pa3JIOx%KeHHA WCKOMAeMbIX yrvieh XapakTepusyE 
PANOM OTJIMUNTEIbHBIX UePT, KOTOPble MOTYyT ObITh OTHECeHbI 3a CUeT OCOOEI 
cTell XHMMYeCKOPO CTPOeHHA OPraHHYeCKOrO BeMlecTBa YrviA. YPOMbHOe Belec 
npeycTaBsiAemoe HaMH B BUJe APOMATHYECKHX CeTOK yrviepoa, IpOcTpaHcTBe 
CBASAHHBIX MexKy coGoH SOOKOBbIMM payMKaJiamu (1), coueTaeT B CBOeH CTP 
Type OTHOCHTeIbHO HHEpTHYyIO, AepHy!o (yruiepoyHble ceTKH) HU peakIHOR 
cnoco6uyl0, Nepudepulinyio (6oKoBble payuKabl) uacTH (°). Dro ocok 


50 . 


Sigma ee - 


0 3 50 70 90 NOmua 5 @ 0 20 2 aom 


Prec. 1. Kuneriueckue KpHBble pasoxenns. Jlepaa vacTb — Bblxoqa seTy4uHxX: aa 
cane, 6— 6orxez, @6@—OypbIi yronmb, 2@— ANHHHOMaMeHHbBIN, 0 — ra3opbil 
é€— koxkcosbi. [Ipapan YacTb-— CKOpocTH BbIxofa  setyaux: a— 500°, yron 
KOKCOBbIH; 6 — 450°, yroub JWHHHONMaMeHHbIM; 6 — 500°, yroab JIM HHONaMeHHBh 


HOCTbIO CTPOCHHA MOryT ObITh OObACHEHBI OOBINHO HaGwIOaemMple Be a 
NepBHYHOrO WH BTOPHYHOTO PasJIOXKeHHA, Pe3KO pasMUaIOMMecA TO CBE 
Xapaktepy. B craqum MepBu4noro pasoxwKeHHA, ObicTpo mporeKaroulel - 
OTHOCHTeJIbHO HH3KOH TemMlepaType, BbIeIHeTCH OCHOBHaA Macca ery 
TaBHBIM OOpPasoM 3a CyeT peakIM WecTpyKUHH OOKOBbIX payuKaoB. XH 

CKM€ H3Me€HCHHA AepHOM YaCTH CTPyKTypbl HaOstofaoTrca B Gomee 0 

CTaquH BropwHyuHoro pasoxKeHuA. [Ip sToM NpoTekaeT npolecc HHTeHCHE 
pocta yrviepOMHbIX Ce€TOK, KOTOPbIit XOPOMIO HJIMIOCTpupyeTca peHnTreHorps 
YeCKHM MeTOJOM (CM. puc. 2), CormacHo onHcaHHOH KapTHHe pasvloxKeHHa ¥ 
poguble CeTKH MCXOMHOFO yrOJbHOrO BelllecTBa OCTAaIOTCA B TBeEPJOM Mpos 
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Ee), ABMAACh WeHTPpaMH By XMepHoH KPHCTaJJIM3aWNn yruepoya B MpoOuec- 
OyruepoxKuBAHHA OpraHHYecKOrO BellLecTBa yin. 


ta 


SS eee eee ee 
0 a YOmun. 1 5 10 


15 40Q | 


Puc. 2. Ja u [6 —xpupple ynopagouennoctu (a — 500°, 6 — 425°); 1 — pocr 
yrvIepOZHBIX ceTOK, 500° 


3 HaCTOHAIeM HCCJeETOBAHuu ObIJIO IpOBeJeHO CpaBHHTeJIBHOe H38yYeHHe KH- 
[KH TEPMHYECKOTO Pa3JIOMeCHHA BHTPCHH3SHPOBaAHHOTO BeMleCTBa JOHEILKUX 


M pxAyja MeTaMopdu3Ma, cTpoe- 
KOTOpOrO xXapakTepH3yeTca 
AUHeM ATOMHBIX CeTOK yrule- 
4, H OpraHHyeckoro BellecTBa 
OUHX CJIAHUWeB (9SCTOHCKHX) u 
eyja (OJIeHeKCKOrO), He Co- 
Kalllero yIJIepOAHbIX CeTOK (*). 
IM H3yYeHbI TakxKe CTPyKTyp- 
lipeppalleHHa YyroJIbHoro 
eCTBa MeTOJaMH peHTreHorpa- 
M UHdpakpacHol cileKTpo- 
IHH. 
AgMepeHHA KHHeETHKH TepMH- 
Oro pa3JIORKeHHA MPOH3SBOAH- 
> 110 MeTOJly NOTepH MaCCbI B 
. a30TA IIpH NOCTOAHCTBe TeMe- 
JPbI C MaJIbIMH HABeECKAaMH. 
 BBeJeHHA TOMpaBKH Ha He- 
‘ePMHUHOCTb =B- HaudaJIbHbIe 
CHTbI PasJIOMKeHHA USMePAJICA 
lepaTypHbIi XO HarpeBaHHA 
cHeWHaJIbHbIX  ObITaX Mp 
oH TepMOTIapbI, MorpyKeH- 
B oOpasell. 
Ja puc. | mpHBoyATCA KpHBble 
ofa ETYYHX V/Vy H CKOpocTeli 


At 


Taoganiuea 


300—350° 350—400° 

O6dpaseu, EE, , E 
% Kadl|MOJIb “Ot Kadl/MOub 
Borxeyx 0,05 | 14679,2.| 0,20 | 28276,8 
0,10 | 14352,8 | 0,30 | 37170,4 
0,15 | 23488,4 | 0,40 | 41002,4 
CraHel 0,05 | 16962,4 |} 0,15 | 138795,2 
0,10 | 24855,4 | 0,20 | 14561,6 
0515 | 31967,6.| 0,30) | 2222556 
0,20 | 39470,2 | 0,40 | 33338,4 
0,50 | 39469,6 
Byppiit yromp| 0,10 5300 ,0*} 0,30 6897 ,6 
0,30 | 20224,4 | 0,40 9346 ,4 
0,40 | 32620,0 | 0,50 | 13038,8 
Jl nuHHo- 0,15 7176,4 | 0,20 7664 ,0 
nuiameHupllt | 0,20 | 18267,2 | 0,30 8813 ,6 
yrOuIb 0,30 | 37513,0 | 0,40 9963 ,2 
0,50 | 18776,8 
Ta30ppilit 0,15 3914,4 | 0,20 3832 ,0 
yrOulb 0,20 | 15331,4 | 0,30 | 14944,8 
0,35 | 29889,6 


* Tlo nannpim E. A. Ilanaruno, B. B. Ka= 


guoxkHoro Hu 3. &. Uyxanosa (34). 


4 a) 
ofa JeTYYHX —— Aq; B 3aBMCHMOCTH OT BPeMeHH BbIepxKKH BiiewH (rye 
0 


IPC eJIbHbIM BHIXOA JeTYYHX, ONPeeIAMeMbIM CTAHapTHbIM MeTojjoM). Kamen- 
ruil psa MeTamop(p43Ma B TIpollecce MepBUYHOTO pasOAKeHUA pacnosaraor- 
B 3AKOHOMePHY!0 MOCcseOBaTeJIbHOCTb B 3aBHCHMOCTH OT Up, KOTOPad OTpa- 


Q* 
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sKaeT H3MeCHeHUA XMMMYeCKOH MpHpObl OOKOBbIX PafHKasIOB B CTP 
type fyroubHoro BelllecTBa Ip mMetamopdu3me (puc. 1). Bypble yrJiv Bxo, 
B aTy HocleqoBaTesbHocTb. Uickmovenve MpeACTaBIAIOT Cab 6orxey, 
CBA3aHO C KaveCTBCHHbIMH OTJIMUMAMH XHMMYeCKOFO CTPOeCHHA UX OPraHHyec 
ro pemlectBa oT Bemecrsa yruid. IIpm AVIMTeMbHBIX BbIepxKKaxX B Ned 

: ON KHHETHYCCKUX KPHBbIX HaOw10falo 


\ 


MaKCHMYMbI CKOpOCTH BbIXOJa Je 
ux, OTBeYalollHe Mpoueccy BTOp 
Horo: pasioweHua (puc. 1). Pacno 
2Ke€HHe MAKCHMYMOB BO BPeMeHH 3aBii 
OT CTaquH MeTaMOpdyH3Ma yrviA HW TeM 
patypp!. IIpH oTHOcHTebHO HU3k 
Temilepatypax pasioxKeHun (30 
350°) MOHOMOJIeKyJIAPHbIe  YJ{eJIbE 
CKOPOCTH BbIXOJa JIETYYHX, paccuHT, 
HbIe C yueTOM HeH30TEPMHYHOCTH 
Hayasle pa3JIO%KeHHA, JIA UCKON 
MbBIX yYrvJieH, B OTHUMe OT CaHUet 
6orxeyla, MMeIOT BLICOKHe 3HaveHHs 
pe3KO YMeHbIUaloTCA C BO3pacTaHe 
CTeNMe€HH pa3zsIOKeHHA % = V/V. Be, 
YMHbI KaxKyleHcA SHeEprMH aKTHBAall 
(ra6m. 1) Qa ucKoMaeMbIxX yruieH Mi 
1OT BECbMa HH3KHe 3HayeHHuA  400f 
7000 Kas/Mob Ha MaJIbIX cTene# 
pa3yloKeHHA, TO  YKa3bIBaeT 

KaTaJIHTH¥eCKHH xXapakTep mpoec 
Ha6mioqaempilt ObicTpbIH pocT 9Hepr 
AKTHBalwMH B 3aBHCHMOCTH OT @ J 
HU3KHX TeMIepaTyPp pasJiOKeHHA YI 
Kak cCuleqyeT peqnosaraTb, CBA3aE 
) C€JIEKTHBHOCTbIO TIpolecca MepBHUE 
WeCTPpyYKUHH YrOJIbHOTO BelllecTBa, I 
KOTOPOM MOCJIeqOBaTeIbHO pact 
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Iponyckanue 


F JIAIOTCA Pa3JIMYHbIe ATOMHbIe Tpylil 
ra / Ht e POBKH IO BOSpacTalolleH TepMocTOMI 
\ Wy cTu. IIpH mnoppileHHH TemmepaTy 


pa3.loKeHHA HaOsofaeTca Oosee I 
; JIOrHi XO BO3pacTaHHA 9HeEprHHn & 
THBalMH B 3aBHCHMOCTH OT &, 4TO} 
2%KeT ObITb OTHECEHO 3a CuUeT MeHBIl 
‘Puc. 3.{Muppaxpacubie cnexrpb normomleHHA = CEJIEKTHBHOCTH IIpOlMeccoB nepBHaH 
TBeEpAbIX NpPOYKTO : 9 
Weiatennoro! sr Reead ee rode ae 
6.—a = 0,024; ¢ a= 0,13; e—a= 0,29. HHeM O BKJIOYeHHH Mnapasvienbil 
d —a= 0,79; e — a = 0,97 Pat c OObUIeH SHEprHeli aKTHE 
IH : | 
Pentrenorpaduyeckoe ucceqoBanve CTpyKTYPHbIX NpeBpaulennit yrOJIbHC 
‘BEUeCTBA MPH TEPMHYECKOM pa3JIOX*KeHHM ObIvIO TpoBeeHO Ha CepuH TBEpA 
OCTaTKOB Pa3JIOMKCHHA KOKCOBOFO IVI, MOMYYeHHOTO Mp pasHbIX BbIepKK 
B Ned B YCNOBHAX, ONMCaHHbIX Bbile. PenxTreHorpaMMbI MOpOWKOB Nowyyel 
Ha (PUJIBTPOBaHHOM H3JIyYeHHH 2KeNesa B IMIMHAPpHYeCcKoli KaMepe OOBIMHOFO pap 
yea. Ha puc. 2 npuBoqutca 3aBMcUMOCTb yrnOBOlt NOJLYIWHpHHbI HHTepdepenune 
HOW MOMOCBI 002 (kpuspie Ja vu 1/6) or creneHn pa3ioxKeHuA KOKCOBOrO yruia 
NOCTOAHHOM TeMUepatype, Bbiparkalolat U3MeHeHHe MexKCeTOUHOM ynopaAyoue 
‘HocTu (*). HaOsojaemple u3MeHeHus ynopsqoueHHocTH COINPAXKeHbI C TpOll 
‘CaMH TI€pBHYHOH JeCTPYKIMH OOKOBIX paquKaIOB H CBOOOKeHHeM CTPYKT} 
‘HBIX CAMHHI, MpeACTAaBAIOUNX COOOH HMHAMBUAyaNbuble yrviepojtubie cet 
€ OOKOBbIMH pa\HKasamMu, KoTOpble, npHoOperaa NOJBUXKHOCTb, pH nepexe 
4316 


HAKO-TeKydee COCTOAHHE CTPeMATCAH PaCNOJIOXRKUTHCA NapasViebHO Apyr 
Y NOX BIMAHHEM MOJeKYAAPHOrO CHMOBorO Noma. KpuBan J] us06parxkaer 
H3MeCHCHHA JIMHCMHbIX Pa3Me€POB YIVIepOAHbIX CeTOK, PaCCYHTAHHbIX 0 
yIUMPHHE BTOpOH MHTeptepeHUMOHHOH MoocHI c HHAeKcamu 100. Ha6so- 
lO€ PE3KOe YBeJIMYeHHE PasMePOB CeTOK Ha OOJIbIIMX CTENeHAX PasJIORKeHHA 
WaeT MPOWeCCy BTOPHYHOTO pasJOXRKeHHA UW CMYRKUT KMHETHYeCKOM Xapak- 
(CTHKOM CTPyKTYPHBIX TpeppalleHuli sepHoll uacTH B TBeEPJOM OcTaTKe- 
lowKeHHA. Pentrenorpacduyeckue KpuBble yNOpsAOYeHHOCTH HM pocTa ceTOK. 
OCTPUpyloT AudpepenWualHio BO BPeMeHH MpPOeccoB AecTPyKIHH H CLIN- 
i B NepHepwuHO YacTH CTPyKTYpbI YrOJIbHOrO BelllecTBa, a TaK2XKe Mpo- 
OB XHMHYCCKOTO H3MeHeEHHA AJepHOH YacCTH CHPyKTYpbl. 

Anpakpacuble CheKTPbI NMOrOMLeHHA TBepPALIX OCTATKOB Ppa3sNOXKeHuA Ha 
ibIX CTeCNCHAX Pa3sJIOWKeCHHA B U3SOTEPMHYECKHX YCJIOBHAX, NMOJYYeHHIe 
M AH OOactu or 5,7 qo 10 w na HHcpakpacHom cnektporpatde MKC-1 I: 
pusmoi ~u3 NaCl, xapakTepu3ytiorT cyllecTBeHHble H3MeHCHHA B ATOMHBIX. 
MMMPOBKaX YFOJIbHOrO BbIleCcTBa. OOpasilbl WIA CNeKTpasbHOoro UccweMO- 
AA H3POTOBJIAJIMCb B BUe MacTbl Ha NapaduHOBOM Macvie. Ha puc. 3 npH- 
ATCH CM€KTPaJIbHbIe KPHBbIe MPONyCKaHHA TBePAbIX OCTATKOB pa3JIOKeHHA: 
HHOMJaMeHHOrO yIvin. SAKOHOMEPHbIe H3MCHEHHA B MOMOXRKeCHHH HW HHTCHCHB- 
PH MOMOC NOPMIOWeHHA B 3aBHCHMOCTH OT CTeMe€HH Ppa3JIORKeHHA YKA3bIBalOT 
ITHOCHTeEJIbHO MEHbILYIO TePMHYeCKYIO YCTOHYMBOCTbh AaPOMATHYeCKUX Tpoc- 
aspupos (mouoca upu 9,7 w) NocpaBHeHHio c asmMdaTuyecKuMH (8,5 pw) Hi 
mMyeckuMH (9,2 w) MpocTbimH adpupamu. Kucnopog, cBxa3aHHbIit Henocper- 
HHO C yIrviepOAHOH CeTKOH B BUe PeHOKHCeH, yMaAeTCA TOJIbKO IPH BTO- 
HOM pa3JIOXKeHHH, C YeM COIPsKeHO HCYeSHOBeHHeE NoOchI pH 6,2 wu. 
IBJIEHHe MONOCHI Ha 6,4 w pH OTHOCHTeJIbHO HeEOOJIbIUHX CTeMeHAX passO*e- 
, 0-BHHMOMY, ABJIAe€TCA CJIEACTBHEM JeCTPpyKUMH pauKaJOB, OCYULeCTBJIA- 
AX CBA3H MEXKY yIrJIepOAHbIMH CeTKAMH B YFOJIBHOM BeLeCcTBe. 
BosHHKHOBeHHe Mosocbl pH 6,0 uw cBHJeTeIbCTBYeT O HAKOMVJICHHH HeNpeeJb- 
~C =C cBa3el B TBepAblX OcTaTKax. Bo3MO2KHO, YTO HaKOMVJIeHHe HeMpejleb- 
-CBA3eH Ha OOJIbIIMX CTeMeHAX Pa3zsIOHKeHHA CBAZAHO C Mpoweccamu, o6ec- 
MBalOllHMH TMOCJeyIOUMH MHTCHCHBHBIL pOCT yrviepOJHbIX CeTOK MyTeM 
cpallluBaHHa. 


MuecrutyT roprouwx HCKOMmaeMbIx Tlocrynu.to 
AxajemuH HayK CCCP 21 XI 1956 


IMTHPOBAHHAS JINTEPATYPA 


1B. YW. Kacatrouxun, M3s. AH CCCP, OTH, Ne 9 (1951); Ne 10 (1953); TAH, 86, 
(1952). 2 W. Fuchs, A.G. Sandhoff, Ind. and Eng. Chem., 34, Ne 5, 567 (1942). 
VM. Kacarouxun, O. MW. 3uapn6ep6pana, JAH, 111, Ne 5 (1956). 
A. Wanartuua, B. B. Kanwoxunl, 3.0. Uyxaunos, JAH, 72, No 
0. 53.0. Uyxaunos, Mss. AH CCCP, OTH, Ne 8 (1954). 
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Jloxnaygn AkafwemMun Hayk CccCcP 
1953. Tom 113, N 6 


PHSHTECKAA XHMH 


c. Tf. SHTEJIMC vu H. M. UMPKOB 


TEPMOJHHAMHKA PEAKIHM FHAPOXJIOPHPOBAHMA NPOMMJIEF 


(ITpedcmasaexo axademuxom B. H. Koxdpambesom 24 XI 1956) 


PeakuuaA THApoxNopupoBaHHA Wponusena 


Cu Feet Clee enc 


oOpaTuMa, HO IIpxaMble H3MepeHHA KOHCTaHT paBHOBeCHA M TeNOTHI Mpomec 
OTCYTCTBYIOT. 
IlpuHumaem, corsacHO TaOJHUHbIM JaHHbIM, TelJOThI OOpasoBaky 


AH; pomusieHa, XJOpucToro BOOposa HM M30MpONMMXOpHya COOTBE 
298 ,2 


CTBeHHO paBHbIMH: +4879 xkasu/Moub (+); —22063 Kan/Monb  (?) 


—31000 xkan/Momb(*), a SHTponuH Sy9s,2, ~COOTBETCTBEHHO,  paBHBIM 
+ 63,8 kan / Momb-rpag (1); 44,62 kau / Momb-rpay (?) H 72,4 Kan / Mom -rpaq ( 
Orcioa H3MeHeHHA TeMsOcOsepxKaHHA HW SHTPpOMHH B peakuuu OyfzyT AHR 

=— 13816 xan/monb, ASp = — 36) 


Ta6nuna ¢ Kadi / MOJIb-Tpaq. 
SHaueHHA an U Gay B ONbBITAX lO THAPOXJIO- Cie OBaTeJIbHO: 
pupoBaHuio nponusena Ha HzsPOqc 72% P.O; 2,3RKy = 13816 TE S3e On ( 
06 | -PGHe | 2HCR | « Xa OKCIEPpHMeHTaJIbHO TenoTa pea 
T, °© I H p p 
: tae diets eas uu Oblia u3MepeHa TomceHom | 
AHp = —11960 kan / Mom. 
70 50 50 |" .380. 0.380 PaBHoBecve B HallHX OMbITax H3 
70 100 100 0,322 | 0,350 Yavyloch NO aBJIeHMIo B cTaTHyeCK 
70 200 200 | 0,512 | 0,523 yCTaHOBKe (HaMH HCHOb30Bamacb 
_70 300 300 | 0,788 | 0,787 xe ycraHoBKa, uTO uM B paGoTe (°)) If 
A Ce By Sage Meee Temnepatypax 100; 120; 140; 160 
180 200 900 07456 | 0,444 180°C; KaTamu3saTopom ciryxKusa Opt 


cpocopHaa KucsIoTa c 72% P,O,. Pa 
HOBeCHe JOCTHTaJIOCcb KaK CO CTOPOR 
HCl wu C3H,, Tak u co cropoup u-C3H,Cl. Jlocruxxenne cucremoit cocTrosHt 
PaBHOBeCHA ONpefeANOCh MO MOJHOMY TIpeKpallleHHIo H3MeHeHHA JaBJieH 
B vex cly4aax, Korja He yaBasocb HaOMOAaTb NOHO OCTaHOBKU peaKkill 
PaBHOBECHOe JaBJIeHHe HaXOAHJOCh SKCTpanOAUMeH K HYJIeBO CKOpOCTH I 
rpauke JaBsJeHHe — CKOpocTb peakuHH. OOblyHO BHOCHMBIe NompaBKH OBI 
OUeHb HeBCIMKH. 
Tlepeq mpopeyenuemM vu3MepeHuit OnlIO HaliqeHo, uTO u-C,H.Cl sapaaen 
B HalMX YCOBHAX €CMHCTBCHHBIM pokyKTOoM peakuuu. Jina storo 
CTpyeBoH YCTaHOBke B IpucyTCTBHM KaTasMsaTopa — (bocopHad KuCyOTAa } 
MOpucToM cTeKsle up T = 100°C Opinio nomyueHo JoctaTouHoe AA pasroHk 
KOJMYECTBO MIpoAyKTa peakunH Mexyy HCl u C3;H,. Pasronka cyxoro mp 
WyKTa Ha KouIoHKe 9pekTuBHocTHIO B 16 TeoperwuecKNx TapenoK MoKa3gall 
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BeCbh UPpOLyKT Tl€perOHAeTCA B 


3810 (io mHTepaTypHbIM JaHHEIM ne 


uuTepBasie 33,3—34,5°C uw uMmeer 
1,3811 ut, kum. 34,8°C). 


lockombKy Ha6uOJeHUA 3a XOJOM peaKILHH BemHCh no U3MeHeHO \aBJe- 
B cucteme Ap, Hajo OblIO MpeyBapuTeNbHO ycTaHoOBUTb HamMuHe cooT- 


TBHA Me*KAy BeIMYMHOH Ap MW rayOuHol mporeKkanna 


[elaH px OMbITOB, B KOTODPBIX, 
imy c Ap, auuqumerpuyecku anHa- 
IDOBaJIOCb H3MeHeCHHe KOMueCTBA 
(AW) 8B cucteme. B Ta6a. | npuBe- 
I 3HaveHHA a, =Ap/py HU ean = 
N/N , TA Py ¥ Ny—coorsercrBeHHo, 


Hoe faByienve HH UcxoHOe 
mecrBo HCl B cucreme. ja? 
(aK BHJHO W3 Ta6m. 1, BO BCex 


SCICHHBIX CJIyUaAX WMeeTCA yOB- 
OPHTeJIbHOe COOTBETCTBHE MexKIy 
BQan: 
[a Toro TOO! NWoKa3aTb, 4TO 
laeMOe PABHOBECHE ABJIACTCA HCTHH- 
a He CBA3aHO C HaJIMuHeM KHHe- 
CKHX IIpeJeJIbHbIX SABJICHHii, OHO 
KHO OBITb j[OCTHTHYTO Kak CO 
OHbI CHHTe3a, TaK H CO CTOPOHBI 
OKeHHA TIpOsyKTa. ; 
da puc. | mpegcraBseHbl KHHeTHUe- 
KPHBbIe CHHTesa (/) UW pasox*KeHUs - 
H30npounxsopuyja upu 160°C 


OpyHHaTax jlaBneHue u-C,;H,Cl B peakiHOHHOH CcMecHw — BpemMa. 
Hu 2 J[aBJIGHHe BbIPaxKeHO B 


CTBAa CpaBHeHHA KpHBbIx 1 


Ta6uuna 2 


Kouctantst paBpHopecua Kp peaknun 
C3Hg + HCl=u-C3H,Cl 


x: 
ri 


ee Cpez. 
; Ke —1| 3Haq. Tn Ca TK. —1| SHad. 
p» 2™ 3 p> 4T™™ Kp 
. 151,0 151,0 14,6 ; 
13,8 
| 27,0 58,8 6.5 
160 | *?? 
25,4 14,3 { 12,6 
27,4 25,8 13,8* 
24,4 { 10,7 
6,4 135% 
56 | 5,9 1311 | 
12,6 


Papuopecue JOCTHraJlOCb CQ CTOPOHBI pa3Jo- 


T. 


C€HHbIe 3HAYEHHA KOHCTAHT PpaBHOBeCHH Ko 


peakuHH &. Bor 
@ 


SS 
[= >} 


SS 


Omu. OaGn. u- Cy HCL 


> 
SS 


40 60 120 160 11H, 


4 Pue. 1. KuneTnueckne KpHBbie cHHTe3a (/) 


H paslowKeHua (2) HsOMponHaxsopufqa Ha 

oproocdopHor Kucnote (72% P,O’s). Komu- 

yecTBo KHcmoTbI 1,2 r (Ha 100% HsPO,), 
o6bem peakTopa 404,2 cm® 


aA 
OTHOCHTEJIb- 
HBIX €HHHWaX, 3a ClUHHLY MpH- 
HATO HCXoOHOe JaBseHHe uU-C3;H,Cl 
B peaKUMH pa3gJioxKeHHua. 

B peakiuio pa3sioxKeHHA ObIVIO 
B3aTo 200 mm prt. ct. u-C,H,Cl, 
B peakuuio cuHTesa HC! u C,H, 
B oTHoWweHHH 1:1 upH cymMMmap- 
HOM jlaBseHuH 400 MM pT. crt. 
OueBuyHO, 4TO MpH ocruxe- 
HHH HCTHHHOTO TepMO,HHaMH- 
yeCKOrO paBHOBeCHs B OOOHX CuJIy- 
yaaX COCTaB paBHOBeCHOH cmMecH 
JOKeH ObITb OfMHaKoB. Kak 
BHHO U3 pwc. 1, o6e KpuBbie 
JOCTHTaloT paBHOBeCHA MIpH Of- 
HOM UTOM Ke cocTaBe CMeCH 
HCl — C,H, — u-C;H,Cl. 

KoncTanTbl paBHOBecHaA peak - 
I[HH, NOJIYYeHHbIe B ONbITAX, Upejl- 
CTaBJICHHBIX KpuBbIMH J UM 2 Ha 
puc. 1, Omu3KH TO BeHIHHE H 
paBHb, cooTBetcTBeHHO, 13,1 u 
13,5 arm ?.B Ta6n. 2 npHBeseHxbl 
Pu-C,H,Cl__ 

Puc Pc,H, ; 


la puc. 2 npeycrapnenbl yaHHble Ta6. 2 B Koopqunatax lg Kp—1/T. 


[eHHawt 3 HakJIOHa TpAMOou 


TelJIOTAa 


peaxunH AHr = —13800+ 


Okan /Moub. 3Hat AHe u Kp MOxHO HaliTH H3MeHeHHe SHTPOMMM pu 
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peakuuu: ASp = — 27,0-+0,7 Ikan /Momb-rpaq, oTKyqa aA KOHCTaH’ 
paBHOBeCHA B MHTepBasie Temnepatyp !00—180°C nosmyauM BbIpaxeHHe 


2,3R lg K§ =,13800/T — 27,0. ( 


Kak BuqHO, HalijeHHad HaMM TelsoTa peakIMH Xopowo coBmaaer 
Bemmunnoi AHr,>,,=— 13816 Kan /Momb, BblyMCNeHHOH NO TaOJMYHE 


yanHbi, ofHako AS cusbHOY oTrmMuaeTca oT BbuMcneHHOro ASa,,,, 


= — 386,02 kam /Moub-rpay. Pasmmuve BT 
nepaTypax He MOXxKeT OObACHHTb pacxor*K]eH 
B BesMuHHe ASp Ha 9 SHTpPONHHHbIX eMHE 
XOTA 3HaYeHHA Cp JIA BeWLeCTB, ya 
MX B WHTepecylouleH Hac peakIlHH, Her 
BECTHBI, MOPAJOK H3MeHCHHA SHTPONHH C Te 
rlepaTypoH MOXHO BHeTb Ha pumepe pea 
WMH THypoxsopupoBaHua saTHeHa. Msmel 
HHe TeMJOCMKOCTH B xXOfe peakILHH 


2 


Ac, = ale ===, = 
OP | nc srceru 5 Greate! 


= — 2,37 Kan / MOJIb-Tpaq 


60 40 120 100° 
: we (BLIUHCNeHO 10 WaHHbIM (?)), OTKYZa TO HB 


yf? oe crag 4) 46 77 CTHOH copmyue 
To6c T 
Puc. 2. TemnepatypHaa 3aBucH- ASr; = ASp 298,2 2,3-2,37-Ig 298,208 


MOCTb KOHCTaHTbI paBHOBecHa 
Kp atm! peaxuun CsH, + HC1l2 


= u-C3H,Cl Kak BuqHO u3 dQopMyJIbI, H3MeHeH 


Temilepatyppl c 298,2 yo 453 °K BBISOB 
usmMeHeHHe ASp scero Ha 0,98 kKadl/ MOub-rpaq. 
Jaa HarsmaqHOCTH MbI IIpHBeIH B TaON. 3 3HAaYeHHA MAKCHMAJIbHbIX LT 


Taoauna- 


SHAYCHHA Goo MWA peak THAPOXJOpHpoBaHHA IpONMeHa 


T= 70° G, Kp = 775 atm 1* fF = 40023 Kp = 154 atm? T = 120° G, Kp = 59,5 arM| 


100 200 504 
0,61 0,70 0,77 0,8 


Po MM 
Aa 


50 400: 200 +250 | 50 100 200 500 50 
0,88 0,94 0,93 0,94 | 0,63 0,80 0,84 0,90 


OHH TIpeBpalleHHA %> = Apes / Py, THe APo— MaKCHMaJIbHOe u3MeHeHHe Je 
J@HHA B peaKUHH B MM PT. CT., a Py—UCXOMHOe TaplvanbHoe aBweHn 
OHOrO M3 KOMNOHeEHTOB B cMecH cocTaBa 1:1 8B mM pr. cr. BennunHel 
paccunTbiBalucb 0 dopmyvie: 
A y A\ 760 

Cee ] lak ie ses ie 
© (1+) (+ 5) ip rneaA Ki 
Vis TraOn. 3 BUYHO, UTO OOpaTHMOCTb HavHHaeT CyMeCTBeEHHO CKa3biBaTE 
JMitb npH 120°C; mpu 100°C u, Tem 6onee, npu 70°C o6patumocrb HeBeJIAE 


VnctutyT XHMMYecKOH u3sHKH Tloctynuo 
Axayemuu nayx CCCP 6 XI 1956 | 


UMTHPOBAHHASA JIMATEPATYPA 


5 
1E—.J. Prosen, F. D. Rossini, J. Res. Bur. Stand., 36, 296 (1946). ™ 
lect. Val. Chem., Thermodyn.Prop, Circ. Nat. Bur. Stand., 500 (1952). 3 J. L. Frankh 
Trans. Farad. Soc., 48, 443 (1952). 4*J. Tomsen, Termochem. Untersuch., 4, 
SC 2 aT es mics HM. Uti kop, ok eae coe (1956). F 
a 


* Suauenve Kp ya 70° C Bprvcneno mo ypasHennio (2). 
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Joknxane Akanemun nayr CCCP 
1957. Tom 113, Ne 6 


rEOXHMHS 


O. K. BOPJOBCKHH 


rYMUHO3HOCTb OCAJIKOB 3ANANHOM YACTH BEPHHIFOBA MOPA 
(ITpedcmaezeno akademuxom C. H. Muponoeoim 26 X 1956) 


AsyueHHe OHTYMHHOSHOCTH OCcaOUHbIXx MOpoOA, Maroulee MHOFO IWeHHbIX CBe- 
id O CocTaBe MH TeHeTHYeCKOM poOfcTBe OUTYMOB Hi Hedpreli, HaTaKHBaeTCA 
€PbeSHY!O TPYAHOCTh. SHAYHTeIbHOe PasBUTHE B UCKOMAeMBIX NOposax mpo- 
OB TeHepallMH HW NepepacnpesenenuA ONTYMOB HepeAKO MPHBOAUT K TAKUM 
HOLMCHHAM ONTYMOB C OpraHHYeCKHM BeLeCTBOM, KOTOPbIe pe3KO OTMMUAIOTCA 
e@pBOHAYaJIbHbIX. Kpome Toro, BcseCTBHe MHrpallun OUTYMOB pH Ucceso- 
aM HCKONAaeMOM NOpOsbl MOUTH HHKOPa Heb3A YBEPCHHO OTJIHYHTh CHHTe- 
{UHbie OMTYMbI OT MHIpPHpoBaBLIHX. 

Ip w3yyeHHu OMTYMHHOSHOCTH COBpeMeHHBIX MOPCKHX OCaJKOB yjlaeTcst 
IbIIOH CTeneHH H30ex%KaTb STHX TPysHOCcTeH, TaK KaK B JaHHOM culy¥ae 
MMeeM JleIO C HaYaJIbHOH CTaquel Mpouecca, He BbISBAaBIeli elke Mepepacnpe- 
2HHA OHTyMa B OCajKe. 

[ia BbIACHeEHHA OHTYMHHOSHOCTH OCaqKOB 3anayqHol yactu Bepuuropa Mo- 
MBI HCCeqOBaIH 26 OOpasuoB AHOYepNMaTeMbHBIX Mpo6 *, npeAcTaBAAIONIAX 
ble BEPXHHE TOPH3OHTbI Pa3JIHUHbIX OCAaKOB. 

BuTyM H3BueKasica MyTeM SKCTpakUHH Ha almapate CoKcsera. B KayecTBe 
TBOPHTe/A NpHMeHsAIacb CMecb 70% OeH30Na, 15% alleToHa H 15% MeTaHo- 
pekomeHjosBaHuas I]. B. Cmutom ('), Kak Jaiomjan HavOomee NOMHOe H3BUIe- 
ye. 

BuTYMHHOSHOCTb OCaKOB 3alaqHol yactH Bepwuropa mops koseOuleTcs 
0,010 go 0,110% Ha HaTypambHbI cyxol Bec ocayka. Cpequan BeMuMHa 
YMHHOSHOCTH cocTaBuseT 0,052%, 4YTO JOBOJbHO OM3KO K BeJIMYHHeE yCTa- 
seHHOH Tpackom (0,06%) jms COBpeMeHHbIX MOpCKHX OCcayKoB (°). 


TaoOnmuna 


epxkanne OHTYMOB, OpraHuyecKoro yrslepoqa Hu  OATYMHBILi KOsmPUUHEHT B OCayKax 
Bepuuropa mMopa 


Upeno BHTYMHHO3HOCTb B % Ha Copr aan poet 

F : s % ul. B % eH. 

ear PUROO NG cra | Coo Paten ra eee ened ee Maca Oe ees 
MHbIe H cpeqHHe MecKH yn 0,028 (0,025—0, 031) 0,32 6,1 (5,4—6,8) 
IKHe ae 3 0,035 (0 ,030—0, 038) 0,54 6,3 (3,4—10, 4) 
JHbIe aleBPHTHI 9 0,054 (0 ,010—0, 107) 0,77 5,1 (2,2—11,3) 
1 MEJIKOAJIEBPHTOBEIC 4 0,040 (0,021—0,058) 0,74 4,0(3,3—4,7) 
1 aleBPHTO-PIHHHCTbIe 3) 0,082 (0 ,046—0, 107) 1,46 4,1 (3,0—6,1) 
1 TIMHHCTbIC 3 0,072 (0,029—0, 110) 0,88 5,0 (4,1—7,1) 


* Tpo6bi Opin nosyyenbi u3 Jla6opatopun} MopcKHXx OTIO%KeHHE Vucrutyta oKeaHouoruu 


reCCP. 
** Haim JaHHble no cpefHemy coxep»xkanuto Copr MO THMaM OCaNKOB HeCKOJbKO OTJIH- 


TCA OT laHHbIX, NpuBogumpIx A. II. JlucunpiHbiM (*), 4TO, BO3MOX%KHO, CBASAHO C MEHBIUHM 
JIOM BbIMOJIHCHHbIX HAaMH aHaJIH3OB. 
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BuTyMHHOSHOCTh pa3JIMYHbIX FpaHyJIOMeTPHYeCKUX THNOB OCAKOB Bepu 
ropa MOpaA mpuBeyenaB rads. 1. U3 ra6nmubl BUAHO,YTO MAKCHMa JIbHOH Our} 
MUHO3HOCTbIO OTJIMYAIOTCA ane€BPHTOBO-IJIMHUCTHIC (0,082%) uw TJIMHUCTHI 
(0,072%) Hbl, a MHHUMaJIbHOH — rpyila NeCKOB (0,035% IIH MeJIKUX TIeCKO 
u 0,028 qua KpyHbIx Mu cpeHHX). 4 

XapaktepHod: veprolt paciipelesenua SNTYMMHOSHOCTH NO rpanyJIOMeTpt 
YeCKHM THIMaM OCAaKOB ABJIAeTCH ee TECHAA CBA3b C KOHUEHTPallven OPpraHnuye 

ckoro yrsiepojja: MakCHMaJi 
- HBIM COfep2xKaHveM Copr (Ta 
*Ke KaK H OHTYMOB) OTM 
JOTCH  aJIeBPHTOBO-IJIMHMCTHI 
(1,46%) u raunuctaie (0,88% 
HJibI A MHHHMaJIbHbIM — TIe€CK 
(0,32% JIA KpynHbIX HM cpez 
Hux vw 0,51% JAA MeJIKHX) 
Jlaxke He3HauHTeJIbHaA pas 
Hua B KOHUeHTpauHH OMTY 
MOB MeXKj]iy KPyIHbIMH aJIeB 
putamu (0,054%) uw MeJIKO 
Puc. 1. Benmunna Outymunosuoctu E(/) 4 Copr (2) ama =~ anespHTOBbIMH Hulamu (0,040% 
pasHbIxX PpaHyJIOMeTPHYeCKHX THNOB  ICaATKOB Bepuu- oTpaxkaeTca B cojep2KaHy 
astiageames Copp (B KPYNHbIX aJIeBPUTa: 
0,77% Copr, B MesIKOaJIeBpH 
TOBLIX Humax 0,74%). Ora TecHaH CBA3b Mey KOHIUeHTpalivel OHTYMOB: 
cojepxkaHHeM Copr B OCaKaX pa3HbIX rpaHyJIOMeETPHYeECKUX THNOB OTUCTJIMB 
BuyHa Ha puc. 1. Kpome Toro, 43 9TOro pucyHKa BHUAHO HeKOTOpOe yMeHbIIe 
HMe COJep2xKaHuA OMTYMOB B COCTaBe 
OpraHHyeckoro BelllecTBa C Bo3spa- 
cTaHveM ero KOHUeHTpaluH. 

Tak  Ha3biIBaeMbid ONTYMHBIi 
KOamPUUHeHT (BbIPAKeHHOe B Ipo- 
UeHTaX OTHOIWeHHe yruiepoja, covep- 
yKallerocd B OHTyMe, K OOMleMy op- 
TaHWUYeCKOMY yruiepowy) KomeOmeTca 
or 3,0 no 11,38%, cocTaBiaa B cpez- 
Hem 5,1%. B ocaykax UepHoro mopa 
cpeqHAA BeH4YHHa OUTyMHOrO KOap- 
cbuuueHta coctTaBinerT 5,5% 4, 
CJI€NOBaTeJIbHO, JOBONIbHO OH3Ka K 
cpequeH BewM4uHHeE OHTYMHOrO KOsp- 
cbullueHta ocayKOB Bepuurosa Puc. 2. Benuunua 6uTyMHoro Kospuunenta (1 
mops.  Opranwyeckoe emecrso  #TYMHHOsHocTH 2) oe (3) AA pasHBIX rpyti 
ocayKOB IIpHMepHO B- ueTHIPe pasa ie aeenernde tate ii 
OeqHee OMTYMOM lO CpaBHeHHIO Cc 
{MaTOMOBbIM IIaHKTOHOM, ABVJIAION[MMCH OCHOBHBIM MpoxyueHTom oprannue 
CKOrO BellecTBa ocaqKoB BepHurospa Mops, M uMeloulMM OuTyMHBIi Kosh 
WHeHT OKONO 20% (4). 

Mexyy pasHbIMu rpanyJOMeTpuyecKUMH TuNaMH OCaKOB GOHTYMHBIIi Koa 
(buuHeHT BbIle Bcero y meckos (6,1% Jaa KpynHBIx uv cpequux u 6.3% mut 
M@JIKUX) HM HK BCerO [WIA MeKOaeBPUTOBLIX (4,0%) u aJI@BP HTOBO-PJIM HM 
cTpix (4,1%) unos. Burymubie Kos bunveHTbl KpYyIHBIX asleBpHTOB HM PMH 
CTBIX HOB (cooTBeTcTBeHHO 5,1 uM 5,5%) saHuMalor MpoMexyTOUHOe NonoxKel 
Hve, 

Takum o6pa30M 3aBacHMocTb OMTYMHOTO KOadpuneHTa oT rpaHyJoMeTpH 
4eCKUX THIOB OCaKOB OOpaTHaA NO CpaBHEHMIO C 3aBHCMMOCTHIO OHTYMHHOSHO 
CTH. OTO OTYETIMBO BUHO Ha puc. 2, re IpMBeyeno pacnpeyenenne OMTYMHHOS 
HOCTH, Copr H OuTyMHOrO KosddulvenTa nO GombUuM rpyumaM ocaqKoB — 
necKaM, aJieBpHTaM HW TIWHaM, | 
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[IpeycTapnenve O pacnpeseeHuH OHTYMOB B BepXHeM cOe OCAaKOB 3allay- 
wacTH ocay{Kos BepyuroBa MOps jlaeT CXeMaTHYecKad KapTa, IpHBesennast 
puc. 3. 
OcaKH MaTepHKOBOli OTMeJIH XapaKTepusyIOTCA HU3KOii OHTYMHHO3HOCTBIO, 
WHO He Mpesocxogamel 0,05%, XOTH STH palionbI u oTIMYaloTcH HanOouee 
OKOH NpoOAyKuHell opraHwyecKoro BelecTBa — TlaHkTOHa. ToubKO B MedJI- 
OfHOM AHajbIpCKom 3anuBe, Te MATCPHKOBAA OTMEJIb CHJIbHO pacuiupsercs, 
CHMAaJIbHbIe KOHWeHTpalun OUTYMa HaOOAalOTCA B ero IeHTPasbHOM YaCTH. 
| OOYCJIOBJICHO TeM, 4TO 
npefeeHHe OprannuecKkoro 
lecTBa B AHajbIPCKOM 3aJIH- 
IIPpOWCXOAMT lO THNy BHYT- 
HerO Me€JIKOBOJHOrO BOOe- 
rye erO KOHIeHTpallHH 
pactajoT K  UeHTpasbHol 
mu (*). 
HusKkoli OHTyYMHHOSHOCTHIO 
Hee 0,05%) oTmuuatoTca 
AKH TOABOAHOrO § xpeOta 
(PILOBA, pasfesArONLero 1OX*K- 
O rsmyOoKOBO,HYy!IO YaCTb 
DA Ha 3allayHy!lo H BOCTOU- 
© KOTJIOBHHBI. Ocajiku leH- 
WIbHBIX YacTell KOTJIOBHH 
DAKTEPH3YIOTCA OWTYMHHO3- 
THO 0,06—0,08% . [Ipumep- 
TaKOH 2%e OHTYMHHOSHOCTBIO 
laflaioT HW oOcaf{KH MaTepH- 


oro.) =6CKJIOHA. OHako kK 

z a‘ Puce. 3. CxemaTuueckas KaptTa pacipeyzemeHHa OHTYMOB 
OBaHHO MaTepHkKosoro B BepxXHeM CJIOe OCAKOB 3amnajlHou yacTH Bepuurosa 
[OHA OHTYMHHO3HOCTb .OCa- mops: a— menee 0,05%; 6 —0,05—0,10%; 6 — 
3 BOSpacTaeT MW B psje Culy- Gonee 0,10% 

B JOCTHTaeT BeEHYHH Oosee 

0%. TakuM o6pa30M, B 1OxKHO ryOOKOBOAHOH YacTH MOP: BbICOKHe 3Ha- 
(MA OATYMHHOSHOCTH HaGiofaroTcA He B WeHTPaJIbHBIX YaCTAX KOTJIOBHH, a B 
yucpepHyecKHX — y OCHOBaHHA MaTepHKoBoro cksI0Ha. [logo6Hoe nMom0%*Ke- 
» XapaKTePHO HM JIA pacnpeyemeHuaA OpraHHuecKorO BelllecTBa B OOWHp- 
X BOJOeMaX KOTJIOBHHHOTO Tuma (°). 


Muctutyt Heptu Tlocrynuso 
Axajlemuu Hayk CCCP 26 X 1956 


ILMTUPOBAHHAS JIMTEPATYPA 


171. B. Cmur, Uccneqopanne mo npobemMe nponcxow enna HepTH. YrmeBpoxoporbl B co- 
feHHbIX ocamkax, 1956. 2 P. Trask, Origin and Environment of Source Sediments of 
oleum, 1932. #? A.M. Jiucunua, JAH, 1083, Ne2(1955). *A.H. Topcexkaa, 
pH. HakonvieHHe H mpeoOpasoBaHHe OpraHHy. BelllecTBa B COBPeMeH. MOPCKHX OCaKax, 


5 & H. M. Crpaxos, OdpasoBanHHe ocaqKOB B COBPCMCHHBIX BOJOeMaX, Ms3y. AH 
P, 1954. 


Jloxnann Akagemuu nayx CCCP 
4957. Tom 113, Ne 6 ) 


BHOXHMH 


’ 


A. A. WJIbIK, akagemux AH BCCP T. H. POJHEB, P. M. POT®APB u A. T. JIAXHOBHY 


OB OCOBEHHOCTAX BHOCHHTE3A JBYX KOMMOHEHTOB 
XJIOPO®HJIJIA B MPOWECCE OBHOBJIEHHA 


B paGorax (1,?), B KOTOpbIX HaMH OblJla Ipeqsomwena Cxema OOpasoBaHHs it 
podusuia, MbI He OCTaHOBHJIMCb Ha BOMpoce O B3aMMOCBA3H OMOCHHTe3Aa eFO KO: 
MOHEHTOB, Tak KaK MW3BeCcTHbIe Tora U3 MMTepaTypbl MaHHble OCTaBJA 
BO3MOXKHOCTh IIPHHATb TOUTH WOOOe M3 JIOrMYeCKH BO3MO2%KHbIX COOTH 
IWeHHH Mey OMOCHHTe3OM XJOpCHudsa a M xnopcdussa b (puc. 1). 

To o6cTOATeJIbCTBO, YTO IPH 3eJIeHeEHHH HaOsrofaeTCA NOABeHHe CHaya 
TOJIbKO XNOPOHusa a, WeNaeT MAIO BEPOATHOH cxemy (JV) H rOBOpHT B NOsbE 

NoculeOBaTesIbHOoro OOpasoBa 
M, x, OAHOrO NHIrMeHTa 43 [\pyroro 
ara = Titans neuen exeme (///). Bmecte c Tem G 


| XOPOIUO OOBSCHAeTCA MU C TOM 
eh ye 20 gt V7, ee UbIO TepBbIX JByX CXeM, eC 
CKOPOCTb OOpa30BaHuA XOPCu 

jab qaxKe u3 oOmlero npeguec 

ah ila a nies BeHHHKa MeHbINe CKOpOcTH oOp 

wm Duke 30BaHHA xsopopbuina a. O T 
Dis Cee 2Ke CBHJeTeMLCTByeT WH aHaJiOrH| 

Hoe xsopcdussy a cTpoenve mp 

TOxNopcussa.OTcyTcTBHe B pi 

qm ML. .___$__Bope pian 2 __sfopodams P cTeH BTOPOTO KOMNOHeHTa Mp 
a ate! Toxmopedussia, aHanor 

av) Miu Xx x20podpuaa 6b — xnopodunn a XJOpC@usy bu MOryulero A} 
a Cems i: JIATbCA erO CHeluduyecKHM Tipe; 


IWe€CTBCHHHKOM, TOBOPHUT O MaJl 
Puc. 1. Jloruuecku BO3MOXHbIe COOTHOIMeHHA MexK]y BEPpOATHOCTH BYX CaMOCTOATE I! 


xmopopuisamu a uH b B Mponecce OuocuHTesa. ° 
M —wcxogubie sBeulectBa; +X — mpomerkyTounbie HBIX HyTel OHOCHITeSa (CxCiad (2) 


MpoxyktTHl. Cxembi: (/) — Kaxkbli MHrMeHT O6pa- OjHako uMelorcsa §HaOsI0eHH 
3yeTCA BPpesyIbTAaTe OTAeMbHOM OnocuHTeTHYecKol TO KOTOPbIM OOpa3s0BaHHe xXJIOp 


uemu; (//)—o6a murMeHTa napanenbHO o6pa- (pHJIJIOB aub mpotekaeT BO Bp 


3yl0TCA H3 OOero npemmecTBeHHHKA; (//7)— xno- shat 
popu a ABNHeTCA NpeAWIecTBeEHHHKOM xs0podus- See aed oe 


aa b; (/V) — xnopodbuna b apnnetcan mpegme- S4BHCHT OT pxya YCNOBuH, be 

CTBeHHHKOM xmopodbusna a M3MeHeHHe OCBeIeCHHA MpUBOs 

K H3Me€HEHHIO OTHOCHTEJIbHOrO ‘ 

yep2kaHvA OOOHX KOMMOHEHTE 

B JIMCTbAX. QOTO OCcOOeHHO JerKO OObACHAeTCH epBoli cxeMmoli, XOTA I 

HCKOUaeT H Apyrux, OCOOeHHO eCIM JONYCTHTb JerKO Npoxo_Amee B3aHM! 

lipeppalleHve MMFMeHTOB CO CABHrOM paBHOBecHsA. . 

B Heqapuel padore Bepyxuna (*) ormeyaercs, ITO yCKOpeHHio B OOpas0BaHh 

XJOpOusa a, HACTYNaIoueMy NocIe HECKOJbKUX YaCOB 3eJIeHeHHA STHOMMP! 
BaHHbIX JIMCTbEB, NpPeMMecTByeT NOABEHHeE NepBbix cNeqoB xNopodusna Db. 

JaJIbHEHIMEM XO HAKONJICEHHA OOOMX NMMTMEHTOB OCTaeTCA OMHAKOBbIM. XOTH 4 

TOP CUHTACT Take COBNANeHHA CY YaHHbIMU,HaM MpPeACTaBJAeTCA,YTO,OTBICUCHI 
paccyxkjaa, HaOmoqeHHaA BepoknHa MOXKHO ObiVvIO GbI OOACHUTS TAKX*Ke H BAK 
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IbIO XNOpopua b Ha sTOH craquH OOpasoBaHUsA xopodussa a — HallpHMep, 
avyecTBe €rO NpeAIMNeCTBeHHHKAa WIM CleuwMdpuyeckoro KoctbakTopa OnocuuTesa,. 
TOH CBASH OCOOCHHO HHTepecHO 3aMeyaHHe aBTOpa O TOM, UTO (opMa KpHBOL 
ONJICHHA XNOpOpusa a C STOFO BPeMeHH NOACKasbIBaeT KaK Obl ABTOKATAJIH- 
@CKHH XapakTep Mpouecca, NpHyeM MO ApyruM JaHHbIM KgTaIM3aTOpOM He 
KeT ABJIATBCA CaM XOpodus a. Takum OOpasom, JlaxKe HaHMeHee BeposTHAA 
Bcex cxema (JV) He Moraga ObITb MOMHOCTHIO OTOpoUteHa. 
Hakonell, paBencTBo yJeJbHBIX aKTHBHOCTeli xnopodussoB a ub, oOpa3o- 
IUMXCH H3 MCYCHBIX alleTaTa H [IHKOKOJIa BO BpeMH GHOCHHTe3a MHMeHTOB 
NOVO, MpHBeJO Jenna Posa, Aubrmana vu Canomona (4) K 3aKJIIOUeHHIO O Ma- 
i BeposATHOCTH cxempbI (///) B Nob3y cxembr (//)., lomyuns Takue xe 9KCcHe- 
MCHTAJIBHBIC PCSYJIbTaTbIl, Mbl, OJHAKO, y2xKe yKa3biBasH (°) Ha HeOOA3aTeIb- 
‘Th NOQOOHbIX BbIBOAOB (CM. TakxKe HHxKe). 
B xole u3yyeHua Mpowecca OOHOBMEHUA XNOpobusa C TOMONIbIO MeyeHOroO 
lepoga Cl Ham yyalocb Noy4HTb HeEKOTOPble HOBbIe JaHHble, KOTOPble yxKe 
TaTOUHOe YNCNO pas NOATBeEPAMINCh, YTOOb! ObITh NOABEPrHyTbIMH OG6cy- 
CHHIO, H KOTOPbI€ MPOJHBaloT AONOMHUTEIbHBIM CBET Ha COOTHOIWeHHe JBYX 
ANOHEHTOB XJIOpodua. XapakTepHOH YepTOH STHX JaHHbIX ABMAeTCA TO, 
) OHH OTHOCATCA K MeXaHH3My OOpas0BaHHA XOpodusa B Ke 3eJIeHbIX 
STbAX, TOPa Kak B NpebIVOWMX HCCMeEAOBAHHAX peub lia Yale BCero 06 
[OJIMPOBaHHbIX JIMCTbAX, JIHUIb HAYHHAIOMIMX 3eJIeHeTD. 
B ta6O1. 1 cBefeHbl HEKOTOpbIe pe3yJbTATbI TAKUX OMbITOB, CBUJETeJbCTBYIO- 
X 00 onpejeseHHOM pa3JIMuHH B OOHOBMeEHHM WH OMocHHTe3e xmOpotusa a 
opcedusia b. 

APA peisrine zt. 4 


OTHOCHTeIbHaH yJeNbHaHd pasWOaKTHBHOCTbh yraepoxa xmopodunnop au b 
B T1pomecce HX OOHOBJIGHHA B JIHCTbAX PaCTeHHM (NPOMOMMKUTeMbHOCTS ONbITa — 
1 cyTKH) 


YaenbHaa akKTHBHOCTb yruepona B O 
uMn. B MHH. Ha 1 mr C THOIMCHHE YWeJIb- 


HbIX aKTHBHOCTeL 
yruiepoa xslopo- 


PacTeHue 


xsopomusn a xmopopusn b} @uI0B a ub 
Nicotiana alata™ Link et 
Otto 1,79-105 0,70-105 2,6 
Syringa vulgaris L. 1,55-410° 0,43-410% 3,6 
Ceratophyllum demer- : 
sum L. 804-104 2,26-104 3,6 


Onnit c Ta6aKOM MpOBOAMICA pH HeMpepbIBHOM OCBeLLeCHHH C OTeJIeHHbIMH 
pactenun ccbopMHpoBaBIUMMHCA JIMCTbAMH, MOMelaBLIMMUCA B KaMepy 
9% C*Oz2 (8). Onbit c cHpeHbio OblI NpoBeeH pH eCTeCTBEHHOM OCBeLIeHHH 
He OTJ@JICHHbIX OT PpaCTeHHA JIMCTbAX, 3AMKHYTHIX B KaMepy C HOPpMaJIbHOH 
(eHTpaluelt C*Oz (°). Orbit c porosIMCTHHKOM, OCYIMeCTBJIAICA B aOopaTo- 
{ TIPU AOMOJHUTeMbHOM (K JHEBHOMY) OCBeIIeHHH JIOMMHECIEHTHBIMM JlaMia- 
B Teyenue 15 uac. TJo6erH HaxoqunHcb BO B3ATOH H3 TOrO Ke BOoemMa 
e, coyep»xamel NaeC*O;. Ilo okonyaHHM ONbITOB MATMeHTHI OUMIMaHCb 
yMaTOrpauyeckHM MeTOJOM — CHaYasla Ha Caxapo3e, a 3aTeM JOMOMHHTeJbHO 
OyMare B OJHOM HIM ABYX HallpaBJIeHHAX. ITO OcOb6eHHO HEOOXOJIHMO B OTHO- 
HHH XOpomusa b, cHbHee 3arpASHAIOMerOcA MOCTOPOHHHMH TIpHMecsaMH 
KouuuecTBo MHIMeHTOB Olpesesma0cb Ha chekTpotpotometpe CO-4, 
Kak Buguo u3 Ta6n. 1, yqeubHad aKTHBHOCTh yrvlepogqa xsopodussa oKka- 
aCb BO BCeX Cy4aAX IPHOAM3HTebHO B TPH pa3a Ooslee BLICOKOH, YeM TaKO- 
| xnopodussa b. IlockoubkKy TO H3 AByX BellecTB C OHHM H TeM Ke yruiepok- 
Mi CKeJIeETOM, KOTOPOe OOIafaeT MeHbilleli AKTHBHOCTbIO, He MOXKET ABJIATbCA 
IMeCTBEHHHKOM jIpyroro, 9TH JaHHble HUCKUOUAaIOT MIpeANoo-KeHHe O CHH- 
e xopodussa a yepes xopodusa b (cxema (/V)) Kak B Havase seleHeHHA, 
Jia OH H paHee Ka3aJICA MaJIO BEPOATHBIM, TaK H B y2Ke 3eJHbIX JIMCTbAX. 
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Pa3nvuHad yeuIbHad AKTHBHOCTb XJOPOPUWIOB a b, KoTOpac, NO aun 
APYFuX Hallux OMbITOB, COXpaHAeTCA NOBOMHHO AONTO, NOKASbIBAeT, UTO B a 
nulacTHye OTCyTCTByeT OOpaTuMoe MpeBpallleHHe OOOMX KOMMOHEHTOB xOPOdy. 5 
APY? B ADYTa,., HH OHO MOXET MPOMCXOMUTh JIMIIb C BECbMa OPPAaHETeHHOM Ck 
pocTbio. C TakKHM B3aMMHBbIM TepeXOJOM, KO? 
pblli IpHBo_us Obl K ypaBHHBaHHIO Y/eJIbHb 
YyelbHadA AKTHBHOCTb yrsiepofa AKTHBHOCTeH, He MOKeT ObITb CBA3AHO, 
puTona (amn./Mud. Ha 1 MrC) B YaCTHOCTH, 3HayeHHe xmopodussa b B Op 


Mpouecce OOHOBJeHHA IBYX KOM- yecce dorocHHTesa, Kak 9TO HHOrya JON 
NOHEHTOB XJOpomusisa 


TaOmyima 2 


cKaeTca. 
Pa31muve VeIbHBIX AaKTHBHOCTeH MOJIeK 
Ne utonoBpii | PuTomoBplit B IeJIOM, OJHAKO, elle He MUCKJIOYaAeT BO3MOH 
Se OcTaTOK XJIO-|OCTaATOK XJIO- 
ananu3za | Pobussa a | pobumna B HOCTH MX OOMeHA OTJebHbIMU payqukasam 
(10 Oat? Yuntpipasd, uTO PopOuHHOe APO xXsMopodus 
(bopMupyeTca HesaBHcHMO OT (*uTOa HM JM 
t 69,2 34,0 Ha MOCJIe@AHHX CTaquax OMOCHHTe3a OHH coer 
2 69.0 31.9 HAIOTCA B OHY MOJIeKysy, MO2KHO ObINIO TOV) 
3 66,0 31,6 raTb, TO, HallpHMep, Mo elcTBHeM XJIOpt 
4 60,7 31,3 (puma3bl (PUTO MOKeT OOpaTHMO OTILEMMATHE 
2 eae gale OT OCTaJIbHOH YaCTH MOJIEKYJIbI ae 
7 ies 270 B 9ToM Culy¥ae CleqOBaNO ORKUMAaTb, YTO ye 
8 ~ 24,2 Hble AKTHBHOCTH (bHTOMOBbIX Were  Xs0p!| 
Cpemuee | 61,9 29,8 dbusmi0B a ub, Haxo_AMxXcA B paBHOBecH 
oOmleH cpeqoH (cBoOogHbI- duTom), Ovim 


papul. IIpopeqa B CielMasbHOM OMbITe OMpimeHHe (°) mpenapaToB xs0p 
(u0B au b, OOmaqaBlIuxX OCcOOeHHO BbICOKOM aKTHBHOCTbIO, MbI ONpeyesu 
YeJIbHY!O AKTHBHOCTb (PHTOJIOBbIX HX OCTATKOB (Tabu. 2). Pasmuune NOMV4eHH 
BeJIMYHH CBUETeIbCTBYeT O TOM, YTO YKa3aHHOe paBHOBeCcHe B KUBO MacTH 
He  cyujectsyeT. JIBa kommoHeHTa 

xlopopusia HOO COBepllieHHO He Tats i 
OOMeCHHBalOTCH CBOHMH (pHTOJIOBbIMK eeu pes on ey Se 
paqukasamu, HOO TakKOH OOMeH BeCb- er: (ny = 

Ma OrpaHuyeH. 

_ BeilOop Mexyy STHMH JByMA mpez- 
MOOMKCHHAMM MOET ObITb CiewaH MpH 
CpaBHeHHH paciipeyeseHua C** B MO- Benikeree 
JeKkvilaxX xXsopodpuiioB au b. Kak (paguKa.) 
BHAHO H3 TaOl. 3, TakOe pacipejeme- 

He, HECMOTpA Ha Ooslblloe pa3smMuve 


Cpemuve BesnunHpt v3 8—16 onpezenen 
(mpHBefeHO 3HaueHHe«cTaHapTHOuyOuIHo 


Xnopopust a Xnopopaey, 


YH@JIbHBIX A@KTHBHOCTeH KOMIOHEHTOB, ae ita ete ty Be: nm 
B OCHOBHOM CoBlaylaeT. OWHaKkO: B CsTyuae Gene . 49.6 +3,3| 57,442 
xmopopuina b uTom coflepxkuT He- Meranon Dp eek 20°4 +3 
CKOJIbKO OOJIbIYIO YaCTh AKTHBHOCTH.  OTHOUIeHMe pa- 
MoxHO MonaraTb, UTO 9TO SABMAeTCA di ore 
CleCTBHeM HeOObWIOrO O6MeHa (puTONAa Natt kos 1,0 14) 


Xopodusia a ¢ MeHee paj{MoaKTHBHbIM 
@uTONOM xXn0popuina b. B  nomp3sy 
TakOro TipecTaBJIeHHA TOBOPHT HM PpaBeHCTBO OTHOIMWeHHH pawqHuoakTHBHOC! 
cbopOuna 4 BTOporo cnupTa xopodussa (MeTHIOBOrO), OOMeH KOTOpBIM, Ii 
BUJMMOMY, MpOWCXOUT elle MeJIeHHee. OcoOeHHO BbICOKaA PalWOaKTHBHOC: 
MeTaHoula HaOofasacb TakxKe Jlenma Posa u gp. (4). 

Ecau dopOunuble spa AByX KOMMOHeHTOB XNOpObusa CHHTesupyloTcA i 
3aBHCHMO (cM. puc. |, (/)) mw MosTOMy OOnaqatoT pasmMuHOH yebHOM aKTHBH 
CTbIO, TO HX 9STepHdukalMA OHM HM TeM Ke CMHPTOM JoMKHA MpHBOMM 
K pa3JINUHIO B pacipesenenun C™ B Mouekyvie. Jlanuble Ke Tam. 3 NOKa3bIBalO 
4uTO STO paciipeseseHHe B OCHOBHOM COBMafaeT, OTKOHAA BO3MOXKHOCTH He3 

~BHCHMOrO OvOCHHTe3a XOpodusN0B a ub uM CBHeTeIbCTBYA O TOM, TO OF 
oOpasyiorca H3 OOMIHX pemmecTBeHHuKOB. Takoli MIpeWecTBeHHHK JOKE 
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AakaTb y2Ke BCEMH YIIepOAHbIMH ATOMAMH XJOPpOdua H HaXOJUTbCA Ha cTa- 
H eC He NOpPupuHoB, TO 0 Kpaliveli Mepe nNopdoOununorena. Tocae 06- 
3OBaHHA NopoOuHHOrena euHaA Wellb ONOCHHTesa mH60 MposomKaertca 

oOpasoBaHns Xopopuisia a WH u3 Hero xmopodussaa b (cm. puc. | (J/I)), 
60 pasBeTBAeTCH — cpa3y HIM Yepes HECKOMbKO 9TaNOB (wa CTaRMH, Halpu- 
P, NpoToxopouisa), MpHBOLA K MapaswebHOMy BO3HHKHOBeHHIO¥OGOnX 
MMOHEHTOB xsOpodusia (cxema (//)). [Ipu 9Tom yesbHbIe AKTHBHOCTH \IOBbIX 


rar0pomuaa a 


owe op6un @ 
a ! F 
—— noppo6naunoren (aophacneas S + (Tetach puton *+ 
apoToxaopodHaa-?) he t 2 onoane 
x10poduaa b. 


Puc. 2. Cxema Guocuutesa xuopopuaios au b. IlyHkrHpomM nokagaHbl BOSMOKHbIC 
MYTH OOpasopaHusA x1opopusia b; mepevepKHYTbI CTpeKH OOPaTHMbIX MepeXOJOB, 
MaJiad BePOATHOCTh KOTOPbIX NOKa3aHa B HACTOAMel padore 


JIeK YI XMOPOPUWIOB a HU b oKaxKYTCH PaBHBIMH, a OOHapy2KUBaeMEle B Hpouecce 
HOBJICHHA pa3sJIMYHA — OOYCJIOBJICHHBIMH HeEOJMHAKOBbIM pa3sOaBJIeHHeM HX 
THBHOCTH HMeBINHMCH paHee KOJIMYeCTBOM TIMrMeHTOB. B moub3y TaKoro 
eACTAaBJICHHA TOBOPHT H paBeHCTBO YyJ{eJIbHbIX AKTHBHOCTelH OOOHX KOMMO- 
HTOB pH OvocHHTese xNopodusna de novo B mporecce semenenua (1, 4) 
TlonyueHuble JaHHble 3acTaBJIAIOT OTKJOHNTb CXemMbI (/) u (JV); Ho OHH elle He 
JOT BOSMOXKHOCTH ClleslaTb BbIOOp Mex Ay cxemamu (//) u (JJ). Ecru xnopodus- 
1a b oOpasyiorca pa3sBeTBJIeHHO 3 OOILero MpesllecTBeHHUKa, pasmMune UX 
IbHBIX AKTHBHOCTeH O3HadaeT, YTO OOHOBJeHHE ABYX KOMIMOHEHTOB IIpOTeKaeT 
Ja3HOW CKOpocTHIO. Bosee MefeHHoe OOHOBJeHHe XMOpomussa b MoxKeT ObITh 
I3BaHO ero Ooslee NpOUHOH CBA3bIO BIMacTHye, OOyCOBJeHHOM IpHcyTCTBHeM 
bAeruqHOu rpynupl. Ec %e xnopodusn b cuuTesupyetca yepes xopoduss 
TO efO MeHbIWad AKTHBHOCTb OOycOBJIeHa (LeHKOM HIM OTUACTH) ABYXCTY- 
HHbIM pasOaBJieHHeM HOBbIX MOJIeKYyJI IMTMeHTa HMeBLIHMMCA B TKAHH KOJIMYe- 
BOM Kak xslopodusina'b, Tak H xmopodussa a. 

CyeaHHble BbIIMe BbIBO,bI MOryT ObITb CYMMHPOBaHbl B Be CuJlefyroulet 
e€MbI OHOCHHTe3a JBYX KOMNOHeEHTOB XOpodusa (puc. 2). 


WucrutyT 6uono0ruu Tocrynu0 
Axkayemuv Hayk BCCP 17 IX 1956 
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Honnsaye Akaygemun nayr CCCP 
1957. Tom 113, Ne 6 


PEOJIOPH A 


b. T. TOJIEB 


AA HAXOAKA HWDKHEIOWEHOBbIX HYMMYJIMTOB HA CEBEPHOM 
CKJIOHE KAPIAT 


(ITpedcmaeaexo axademuxom H. M. Cmpaxoeeim 6 II 1956) 


oOs1acTH PacMpoctTpaneHHsA /MWeBbIX JOWCHOBbIX OTIOXKeHHM HyMMy- 
ABAIOTCA PMABHOH PpyNNOl HCKOMAeMbIX OPraHH3MOB, HCHOMb3VIOUelicA 
pefesenusA Bospactra Nopog. Coopbl u oOpaborKa cbayHbl KPyMHbIX (bopa- 
cep, HayaTbie B Kapnavax elle MObCKHMH reosoraMh, Obl IpOAOMKeHEI 
CKHMH HWCCueqOBaTesAMH, B pe3ymbTaTe 9THX paOoT yanocb yTOUHUT 
ACT OTJ[@JIbHbIX CBHT NasieoreHa, JaTb Oonee OGOCHOBaHHbIe CXEMbI CTPaTH- 
MU W TILATeJIbHee H3y4aTb CaMUX cbopamuHHdep (*, °). O_nako HeKoTOpbie 
1 90leHa ayHHCTHYeCKH OXapaKTepH30BaHb! elle HeOCTaTOUHO. 
OBOe MeCTOHAXOXKJeHHe HYMMYJIMTOB HaxogutTca B Bopucenasckol mog- 
IlpeqkapnatcKoro nepeyoporo mporn6a, B palione Tak Ha3blBaembIx [To- 
UX CKJAQOK, PacOJIORKeHHbIX Ha sJeBOOepexbe p. Uepemoia. 3yecb 
{OBbIe OTMOREHHA Ha OoObWeH NOUlaqH HX pacipocTpaHeHHA UMerOT Ye- 
XUIeHHOe eleHHe. Bpilue BepXHeMeJOBbIX — TNaJIeOWeHOBbIX MeCualHKOB 
HCKOH CePHH BbIJeJIAIOTCA CJieyIOWlMe CBHTbI: MaHABCKas, BbITOACKaA, 
lenonevIbcKan H BepXHelonesbceKan. 
0 CHX NOP HH2KHESOLCHOBbIe HYMMYJIHTHI Ha CeBepHOM CKIOHe Kapmart Obl4 
‘THI H3 HH KHEK YaCTH BbITOACKOH CBHTbI, B REPXaX KOTOPOH BCTpeyaloTCA 
cpeqHes0leHorble BHAbI. Hopaad HaxogKa IipHypoueHa K POpH30HTY, 3ane- 
leMy Ha rpaHHlle MexKy MaHABCKOH HW BbIFOCKOH CBHTAMH, NPpHYeM KOM- 
¢ (opM oKa3ayicH Oomee APeBHHM, YeEM HH KHEBbIFOACKHH. 
eCTOHaXOxKeHHe pacnosorKeHo Ha JeBoM Oepery p. Uepemouia, B NosyTopa 
MeTpax K loro-3allafly oT c. Tiod0B, B BOCTOUHOM OOpbiBe r. CoKo/MHOH. 
OM MecTe B OJHOM OOHaKeCHHH BCKPbITbI AMHEHCKAA CePHs, MAHABCKaA HU 
WcKan CBHTbI. SiMHeHCKad CepHA MpefcTaBsieHa MaCCHBHbIMM HW TOJICTO- 
STbIMH CBETJIO-CepbIMH KPYIHO3€pHHCTbIMH MecuaHHKaMu. 
AHABCKaA CBHTa CJIO%KeHa JBYMS OCHOBHbBIMA JIHTONOPMYeCKHMH OTJIHU- 
| MaukaMu. B OcHOBaHHH ee 3avieraeT Nauka MOULHOCTLIO 35—40 M, cocToa- 
Y3 3eJICHbIX APFHJIHTOB, YepefyIoulNxcA C HeOObUIMMH NpocjoHKaMu 
> IJIOTNbIX M@JIKOZCPHUCTHIX HH KBaPUMTOBHAHbIX MeCuaHHKOB, HMEIOMLHX 
e 3eleHOBAaTbIi OTTEHOK. OTa Mauka Ha CKIOHe Fr. CoKOHHOM JaeT Xapak- 
JO MeJIKOULeOeHYATYIO OCbIIb. 
bie leXKHT MaUKa CJIOHCTbIX OKPEMHEJIEIX AJIEBPOJIHTOB CepOBATO-3eJIeHOrO 
1. MoiuuoctTh ee 15—20 m. Byyyan upesBblyaiHO MpOUHbIMH, OKPeMHeJIbIe 
JOMHTbI B OTMHUNE OT HMKHEH MayKu OOpasyloT Ha CKJIOHe FOPbI OTBECHYIO 
+, Hajl HAMM elle BbIJeAeTCA TPeXMeTPOBaA BKJaKa 3eJIeHbIX PaccJaH- 
{HbIX APPHJJIHTOB C MpOCMOHKAMH OKPeMHEJIbIX aIEBPOMNTOB H 3aTeM MOT 
ZesIeHOBATO-Cepble CpeyHesepHUcTble Necyanuku MoulHocTEO 4 M. Mexay 
1 COOCTBCHHO MaAHABCKHMH OTJIOXKCHHAMH HM JleKAauIMMH BbIINe BbITOACKAMH 
\HMKaMM 3avleraeT TOpH30HT momHOcTHIO 1O—15 M, MpeficTaBJieHHbiH Ko- 
2BATO-CePbIMH, YACTO 3eJICHOBAaTbIMH KapOOHATHBIMM aJIeEBpOJIMTaMH HW Mec- 
kamu. IIpn BbIBeETPHBaHuH STH NOpOsbI NpHoOperaiweT OveHb XapakTepHIH 
Ouu cTaHOBATCA PosyOOBATO-CepbIMH, TleMeJIbHbIMH, PbIXJIBIMH, YacTO C 
UO BbIPaxKeHHOlt 3akKpyyeHHOH cnoucTocTblO. Bee 9TH NpH3HaKW HallOMH- 
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HaloT Oomee MOONbIe HMKHEMOMebCKHe OTJOMRKEHHA, KOTOPble 3asleraroT 
BbIFOCKHMH WecuaHwKaMy. 

B omucaHHoM ropH30HTe H ObIO OOHAPyXeHO HECKOJbKO ACCATKOB HYN 
JIMTOB, ACCHJIMH, OPOHTOHJOB H eMHMUHbIe OlepKYAHHDI. 3eCcb Ke OblsM Hal 
OUeCHb peKHe, MIOXO COXPaHHBINHeCH PAKOBHHKH MeJIKUX MJaCTHHYaTO-2%Kal 
Hbix. Kpynuble cbopamunndepb! Tak2Ke UMeIOT He OYEHb XOPOLy!O COXPaHHO 
Han6onee muioxo coxpaHaAloTCA BHellHve NpH3sHakH. BuyTpeHHHe 9JeMe 
CTpOeHHA paKOBHH HepesKO MMpHTHsHpOBaHbl. Cpe HalieHHbIX @OPM OMp 
nenbt: Nummulites bolcensis Mun.—- Chalm., N. globulus Leym.,N. ple 
latus (Lam.), N. irregularis Desh., N. praelucasi Douv., N. granifer Do 
N. carpathicus Bieda, N. sp. Assilina exponens Sow., Operculina aff. gre 
losa Leym. H OKONO ABYX JeCHTKOB 9K3EMIIIAPOB UpecTapuTeneh poga Di 
cyclina. 

' Boe ropHs0nta c mpHBeseHHO ayHoH 3aneraiwoT BbITOACKHe OTJOKEL 
Ou mpescraBuieHbl MaCCHBHbBIMH HM TOJICTONJMTYATbIMA KapOOHaTHEIMH Tet 
HukamMu. MaccvBuble MecuaHHKH CBeTO-cepble, MOUTH Oewble, TOJICTONIM 
Tble —- MJIOTHbIe, 3e/IeHOBAaTO-cepble (OT rayKOHHTa) C MHOTOUMCJIeHHOH KI 
leBoli rasibKol u rpapuem. Ilo Bcemy paspe3y BbITOACKOH CBUTbI B Gomee Kay 
HaTHbIX Pa3HOCTAX MeCUaHHKOB BCTpevalOTCH MHOTOUHCJIEHHbIe MeJIKHe HYW 
JMTbI H OPOHTOHAbI, NOABEPrHecA CHJIBHOMV Pa3spyIIeHHIO IPM BbIBeETPHBAak 
Cpeqv HYMMYJIHTOB OmpeyeseHb! Ba Bua: N. globulus Leym., npegcTaBwent 
oveHb O6ubHO, H N. murchisoni Brun., HaujeHHbId B HECKOJbKHX IK3eME 
pax*, Kommuiekc HYMMYJINTOB, OOHAp yKEHHIH B TOPH3OHTe, 3aJleraloliieM Ha I 
HMMe MexKy MaHABCKOM VM BbITOACKOH CBHTAaMH, ABJIAeTCA HECKOJIbKO [pea 
BbIFOACKOrO. OG 3TOM CBM JeTeJIbCTByeT HaIHUve TaKHX BU OB, Kak N. belee 
Mun.— Chalm. u N. praelucasi Douv., KoTopble ABIAIOTCH A peBHHMH HAH 
30LCHOBbIMH (popMaMH HW B Kapnatax B Ooylee BbICOKHX FOPH30HTaX HATE 
BCTDEUECHHI. ’ 

Oco6blli HHTepec IpescTaBAeT HaxXOJ[Ka B 3TOM KOMMIeKCe J[BYX BH] 
Nummulites carpathicus Biedau Assilina exponens Sow. 

N. carpathicus Bieda, BnepBble omMCaHHbI Kak HOBbIM BU ®. Bejoni 
3 MHOUeHOBBIX «CIOOOACKHX» KOHTOMepaToB B palione c. Jlyan B Tloxy: 
Obl OOHAPYKEH B NepeOTOKeHHOM COCTOAHHH. 

Bropaxv HaxOKa B BHJle CHHHUHBIX 9SB3eEMNIAPOB MpHBeyena I. MW. Hew 
BbIM (*) 43 KOHTIOMepaTosB c. Kpacnonytubt Ha Bykosrne. Konrmomeparni 6f 
ONHCaHbI 3THM ABTOPOM Ha OCHOBAHHH HaXOJOK HYMMYJIMTOB Kak CpefHe3c 
Hopble. [lo muenuto O. C. Bsasopa (1) H MHOPMX KapMaTCKHX reosorosB, cyfs 
reOJOrHYeCKOMY CTPOeHHIO palioHa, KOHTOMepaTbI CKOpee BCeLO ABJIAIOTCA WV 
CHOBBIMH (COOOCKHMH) HJM 2Ke OJIMTOLeHOBBIMH (JIOMAHENKHMH), HO HH BR 
culyyae He 30LeHOBbIMH. TakuiM oOOpa30M, HYMMYJIMTbI 43 KOHTOMepé 
c. KpacHomnyTHbl ABIAIOTCH TakxKe MepeOTO*KeHHBIMH. 

Haxoyxa N: carpathicus Bieda no p. Uepemour «in situ» BMectTe c HHH 
SOUCHOBBIM KOMIJI€KCOM HYMMYJIHTOB NO3BOJIHeT, HAKOHeU, PelIHTb BOF 
© Bo3pacTe STOO BHA. 

Bropofi Buy — Assilina exponens Sow., usBecTeH B AuTepaType Kak THI 
Han cpeynesoueHopan dopma. Haxoxjlenve ero BMecTe C HH 2KHe3OLeHOBE 
HVMMYJIMTaMW PacliMpseT BOSpacTHOH J\Mana3soH 3TOrO Bua HU UMeeT 6ONB 
3HayeHve Jin (HNOTeHHM accHaHH. 


JIbBoBcKH TrocyfapcTBeHHbIt yHuBepcnTer : TlocrynHao} 
uM. Mpana ®panKo 94 J 1956) 


I[HTMPOBAHHAS JIMTEPATYPA i 


; 
; O.C. Baaos, JIbposex. roc. yuus. um. HU. ®panko, cep. reou., 35, B. 8 (IE 
. b. T. Tones, Crparurpapus naneorena cepepHoro cKo0Ha Kapnat no dayHe HyMMydk 

BTopepepaT KanHAaTcKol yuccepraynu, JIbBonck. yuHuB. uM. HW. panko, 


°T. HW. Hemxos, Marep. Onocrpaturp. sanaqnerx o6u1acreli VCCP, M., 1955. 4 if 
Rocz. Polsk. Tow. Geol., Krakéw, 7 (1931). : Se 


* B apyrux mectax cepepnoro ckiona Kapmart B mecyaHuKax BBIrOscKOll CBHTBI pacnpod 
HeHbl Take N. planulatus Lam. u N. lucasi Douv. 
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Horuane Akagemuu nayr CCCP 
1957. Tom 113, Ne 6 


FEOJOrH A 


T. H. TIPOUWBETAJIOBA 


YCJIOBHUH OBPASOBAHHSA OCTPOrCKOH CBHTbI 
KY3HELKOFO BACCEHHA 


(IIpedcmaeaeno axademuxom H. M. Cmpaxossim 20 XII 1956) 


TMOMKEHHA CCTPOrcKOH CBHTb! Ky3Heukoro Gaccelina JocraTouHO uveTKG 
ASNeAIOTCH Ha TPH TOJUILH (7, *); HHAKHIOIO, CIOeHHYyIO IpeHMylecTBeHHO 
aHHKaMH, B OCHOBAHHH C JIMH3AMH KOHTJIOMepaTOB, CpeJHIOIO, “COCTOSIULYIO 
PrHJIHTOB HJIH MeJIKOSePHHCTHIX AJIEBPOJIHTOB, H BepXHIOIO, TpefcTaBwien- 
YepeOBaHHeM TleCYaHHKOB, aJIeBPOJIMTOB HW aPprHJIMTOB, COfepKallHx 
MOIWHbIe Wpocon yrusa. J[Be HMKHHe TONY OODeMHSAIOTCA B HHKHIOIG 
BHTY OCTpOrcKOH CBHTbI, a TpeTbA TOMA paccMaTpHBaeTCH K2K BEPXHAS 
BHTa. 
IuTonoro-Hetporpaduyeckve OcOOeHHOCTH HOpod NepBoli Tos HWKHeH 
BHTbI CBHeTeJIbCTBYIOT O €€ OTJIOXKEHHH TPeHMyIleCTBEHHO B KOHTHHeH- 
HBIX yCJIOBHAX. KpyMHo- HM MewIKOPaJieyHble KOHTOMepartb! Oa3aJIbHbIX CIOeB 
IM COCTOAT H3 IJIOXO OTCOPTHPOBaHHOH!, YyIIOBaTO-OKaTaHHOH TaJibKH, 
TaloT OHH JIMH3OBHAHO WH MO MpOCcTHpaHHlo ObICTPO 3aMellaloTCA KpyMHO- 
MCTbIMH H TpaBHliHbIMH’ TecuaHHKaMH, OOTaalOul4MH OHOHaMpaBseHHoH 
HW cmouctoctplo. [lecuanuku HW aJleBPOJIMTbI TOM pe3KO-pasHO3sepHHCTHIe, 
arOHaJIbHOH KpyNHOH H MeJIKOM KOCOH CJIOHCTOCTbIO H HeMOCTOAHHOH MOUI- 
BIO OTJeJIbHEIX COeB. Ha mIOCKOCTAX HalacTOBaHHA HepeJKO NpPHCyTCTBYy- 
OyIIMBIIHeCH pacTHTeJIbHble OcTaTKH. B pxje culyyaeB NOpOsbl MpOHH3aHbl 
MH OpraHH3MoB HM OOYVrJIMBUIMMHCs KOpHAMH pacTeHHi. IIpucytcrBylor 
He, MaJIOMOLLHble MPOCJION YIIHCTHIX aprHusJIMTOB Hu yrsaa. MHorga, o6ermua 
CpeyICTBeHHO BbIIe YIIHCTbIX TacTOB, HaOJHOJalOTCA CpaBHUTeJIbHO XO- 
) OTCOPTHPOBAaHHble NecUaHHKH HM aJIeBPOJIMTbI C KAapOOHATHBIM WeMeHTOM, 
WKUIMe B O3ePHbIX H JlaryHHbIX OacceMHax. 
TOpaAt TOMA HHKHeH NOACBUTbI XapakTepH3syeTCH HeOAHHAKOBbIMH yCJO- 
IH OCaKOOOpasoBaHua Ha CeBepe H Wore Ky3Hemkoro Oacceiina. B ero ce- 
Oli YacTH OHA TIpeACTAaBJIeHa MIPCHMYLLeECTBeEHHO TeEMHO-CepbIMH aprHJita- 
[ M@JIKOSEPHHCTHIMH aJIeBpOJIMTaMH, TOHKO-POPH3OHTa/bHOCJONCTHIMH, 13- 
<OBHCTBIMH, C PeKHMH Me@JIKHMH paKOBHHaMH OpaxHonoy, WH AJHCTOHOTHX 
OOpa3HbIx, YTO yKa3bIBaeT Ha HX OTJO2%KeHHE B MOPCKOM OacceHue C COeHO- 
, OTKIOHABIUeHCA OT HOpMaybHO!H. Ha wre OacceliHa OAHOBO3pacTHBle 
KEHHA COCTOAT TakxKe H3 aplVJJIMTOB HW MeJIKOSCDHHCTHIX AJIeBPOJIHTOB, 
pOOHaTHbIX, TOPH3OHTAJIbHO- H JMH3OBUAHOCAONCTHIX. OHH JMINeHbI MOp- 
bayHbl u OOpasoBaucbh, CKopee BCerO, B O3ePHBIX Oacceinax. 
[auasio (bopMupORaHHA BepXHeli NOACBUTHI Ha CeBepe OacceHHa NPOUCXOAMIO 
@ B MOPCKHX yCJIOBHAX; 3feCb B 9TO BPeMA OTJOMKHVJICA CIO MeJKO3ZeP HH" 
) Mecuanuka C JIeMTOXJIOPHTOBbIMH OOMMTAMH HW C OOMJIbHBIMH PaKOBMHaMH 
HOMOM, racTponog, WeelHNOL, a Tak*Ke CKeJeTHbIMH OCTATKAMH MUNAHOK. 
ore B 3TO BpeMA OOPasoBaJICA col MeJIKOSePHHCTOrO MecuaHHka C JIeNTO- 
HTOBbIM IleMeHTOM, He COJep Kalu OCTATKOB OPraHV3MOB. 
billie 10 paspesy, B BepXHeli NOACBHTe KaK Ha CeBepe, TaK H Ha wre 
iHa, MOpCKHe OTJOKeHHS OTCYTCTByIoT. Cmarafolive ee MecdaHuKH H 
DONUT XAPAKTEPH3YOTCA XOPOMell OTCOPTHPOBAHHOCTHIO OOJIOMOUHOTO 
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MaTepHasia, lepeKpeCTHO-KOCOH H BOJHUCTOM COMCTOCTHIO, KapOOHaTHbIM Lem 
TOM, HaNWUHeM Ha HYKHMX TOBepXHOCTHAX CMOEB, PasHYHBIX HepOrsiNMos H Te} 
KpectHol pa6u BomneHHa. MopcKkaad ayHa B HX OTCYTCTByeT. OTH WaHE 
VKa3bIBaloT Ha OOpa30BaHe MOPOA B MaryHHbIX YCJIOBMIX, KOTOPble MHOFOKD. 
HO CMCHSJIHCh KOHTHHEHTAIbHOH OOCTAHOBKOH, O YeM CBUAeTeNbCTBYeT HaJHe 
HpOcsOeB YIVIMCTbIX aprHJMUTOB C KOPHAMH pacTeHHH, a B BepXHeH YacTH I 
CBUTbI— HM MasIOMOLHBIX MpOcsOeB yrs. 

TlerporpacbuyeckHii CocTaB MOpOf OCTPOrcKOH CBUTHI XapakTepH3yeT UX k 
THMWUHbIC OTMOMKCHHA TEOCHHKMMHAIbHOH OOIacTH. B HMxKHeH NOACBHTe TI 
oOnagator (70 60— 70%) o6n0mKu dcby3HBHbIX NOpoy WH UX TyPoB. B HeckOE 
MeHBINeM KOMMUeECTBE TIPHCYTCTBYIOT MecuaHHKH, B KOTOpbIX OOJOMKU 93pq 
3MBHLIX NOPON, 3epHa MOJIeBbIX LINATOB HM KBaplla HaXOJATCA MpHOM3HTeMb 
B PaBHbIX KoMYecTBaX. B pepXHell HOACBHTE B OTACMbIIhIX NpPOCOAX, BOCOOE 
HOCTH B €e OCHOBAHMH, BCTpeyaloTCA MecYaHHKH, B KOTOPbIX NpeobsaqatoT 3ep 
KBaplla (HHorya WO 60—80%). LlemenT necuaHHKOB Kak B BepXHeH, Tak H B HH 
Heli NOJCBUTe, THMa BbIMOJHeHUA MOp, CNO%*KeH TOHKOMepeTepTbIM MaTepHadl 
Toro 2%Ke CocTaBa, UTO M 3epHa. [lpoKo pasBUTbl XJOPUTH3aLNA, OKBapLeBaHt 
oOpa30BaHve BTOPHYHbIX THApOcsof, CBASaHHble C MpoueccaMH paHHero 
Govlee NO3Hero Avarene3sa Nopor. Munepabl TaAxKeN‘IX PPakUMH NpeAcTaBel 
6elHO HW 'ofHOO6pasHo. M3 ycroliunsblx mpeoOmaaioT UAPKOH, TpanaT, TypN 


“""XapaktepHoli OcoSeHHOCTbIO OCTpOrcKOH CBHTbI ABIAeTCH ee PHTMHUH 
eTpoetne.. “HyxHSIA HW BEPXHAA NOACBUTbI COOTBETCTBEHHO COCTAaBJIAIOT q 
KPYNHBIX’ PHTMa, Ha3BaHHbIX HAMA PHTMaMH NepBoro nopsAKa. Boviee MedK 
PHTMBI BTOPOrO MOpsAAKa CORKEHLI B OCHOBAHHM TpyOo3epHUCTLIMM pasHocral 
MOpPO,  BbILIe  NOCTeMeHHO CMCHAIONLHMHCA OTHOCHTebHO TOHKO3epHHCTE 
oOfPa30BaHHsMH, MepeXOMAMMMHMH BBepX MO paspe3y, B pAJe cnyuaeBw CHO 
B rpyOo3epHucTble OTIO%*KeHHA. Bcero B H¥WKHeH NOACBUTe BLIJeNAeTCA TA 
PHTMOB BTOporo MopAAKa, KOTOpble Npocnex*kuBalorcs Ha BCelt Muiomayu Ky} 
Heukoro: OaccetiHa. BblsepxxaHHOCTb PHTMOB yKa3bIBaeT Ha TO, YTO OHH BC 
HHKIH BCeACTBHe OOWWUX WA BCeH TeppHTopuu Oaccelina KoeOaTeJbHl 
UBMWKeHHH. | 

B BepxnHei MOACBHTe OCTPOrcKOH CBUTHI, B OTMMUMe OT HMKHell, UHCO Ph 
MOB BTOpOTO NOPsAAKa Pa3HUHO B OTAEbHBIX paspe3sax. B pahonax nan6o. 
mero mpornOanva TeppHTopHw Ky3neuxkoro Oaccelina, B ero ceRpepHol ya 
KYMé B Havasle POPMMPOBaHHA OTORKeHHH NOACBUTbI MPOHHKMAa MOpCKas Taki 
rpeccus, BbIJeeHO eCATb PHTMOB BTOPOrO NOpsAAKa, a B BOCTOULbIX pahoHa 
npuseraroulix K Ky3sHeukomy Ana-Tay, BepxHasd NOACBUTa CocTONT v3 HA 
PHTMoB. Silecb OTCYTCTBVIOT HH2KHHe PHTMbI. Henonuotra pa3pe3sa NosCBHl 
B €€ HHKHEH YaCTH B BOCTOUHbIX paHOHaxX MOET ObITb OObACHEHA TeM, YTO OCe 
KOHAKONJeHve B STO BPeMHA NocyIe HeOombWOTO NepepbiBa MponcxosHNO Hepa 
HOMePHO Ha Mvloulayu Ky3HeuKoro Oacceltina; OHO HaYanocb panblule Ha ceBeft 
3anaye B 3aTeM paclpoctTpaHH.10Cb Ha BOCTONHYIO ero oKpanny. HanGouee off 
oOpasuble YCMOBUA OCaKOHaKoNeHuA Ha TeppHTopun Ky3neuKoro Gaccel 
YcCTalOBHIWCb BO BpeMA PopMupoRAaHUA BTOPOH NOJOBMHBI BepXHell NOACBH 
OcTporckou CBHTHI. Bo Bcex paspesax SToli YacTH CBUTbI MNpoKO pacnpoc#f 
HeHbI MaJOMOLIHbIe TPOCJOK KaMCHHOFO yr H YPJIMCTbIX apruaNUTOB. 

PuTmuynbie KoNeOaTebHble ABYHXKEHHA, O6ycNOBUBLIHe COLNE OCOGeHHOM 
(POpMHpOBaHHA HWDKHeH HM BepXHeli NOACBUT OCTporcKoOli CBATHI, paccmaTpHB} 
Mble HaMH Kak PHTMbI NepBoro Nopsyka, pacripoctpansAmuch Ha GoMbLYyIO 
putTopmo. OG sToM cBHAeTeMbCTByeT OMHOHMeHHAd HanpaBsenHocTh BH 
HEHHM TEpPHIeHHBbIX OTMORKEHHM, CHHXPOHHYHBIX OCTPOrcKOH CBUTe, B Munyelt 
CKOH KOTNOBMHE (4). i 
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OJHHM 13 OCHOBHBIX (akTOpoB, BJIMABLINX Ha pacnipeflenenue pa3sm4HEIx 
OB OTJOMEHHH OCTPOrCKOH CBHTHI, ABAOCb HepaBhHOMepHoe mpornOaHHe 
puropHu Ky3neukoro Gaccelina B 9TO Bpemsa. IIponuKHOBeHHe MmopcKoro 
celHa Ha CeBepo-sallay| OO6ycnoBseHO HavOoNbUIMM Nporn6anHem 9sroro pait- 
1, MIPHMbIKalOllero K COBpeMeHHOH Tomb-KosplpanbcKkoli gksmauaToii 30ne. 
MHTeHCHBHOM MporHOaHHu 9TOH OOacTH CBHeTembCTBYIOT WH HaH6oub- 
€ MOULHOCTH Pa3BHTLIX 3/leCb OTNOMKeHHH cBHTbI. MomHocTbh HWKHe MO] 
ITbl Ha Cepepe y J. Crapan Banaxanka 217 m, y c. Bepxoromcxoro 209 m, 
O BPeMH KaK Ha Ce€BEPO-BOCTOKe, lore H 3allayle OHa H3MeHHeTCcH OT 142 M u 
160 M. OtvImuHe B MOM\WHOCTAX BepXHeli MOACBHTbI B STHX Palionax BbIPAaxKeHo 
e Ooee pe3sKo. ‘ 
PaMHMCTHI COCTaB MOPCKHX OTNOXKeHNi HWxKHeH NOCBHTHI Ha CeBepo-3a- 
Je Gaccelina H Ooubiad HX MOIHOCTb (fo 150 M) yKasbiBaloT Ha TO, 4TO Be- 
4HHa MporvOaHHsA 3ecb HE NOMHOCTbIO KOMMeHCHpOBasacb OCa{KONaKOIIIe- 
2M. 
Tlocne oTnooKeHHA HWKHeH MOACBUTLI HMeJI MeCTO Pa3MbIB PaHee OTIOXKUB- 
Xe OcayKoB. I]ponuKHOBeHHe MOPCKOH TpaHcrpeccHH B CaMOM Hauaue OT- 
KeHUH BepXHell NOACBHTbI Ha ceBepe Ky3HenKoro GacceiiHa NPOHso0 B O6- 
HOBKe BHOBb HavaBlllerocd MporvOaHua NpH ete cma60 pa3sBHTbIX Sppo3H+ 
qbIX TpouleccaxX Ha NpwviexkKalleH cylwe. B nmocwe_yicuimH MOMeHT MOpCKOnR 
ceHH OblJI OTTECHEH OTCIOJa BCMeACTBHe NocTynJeHHA Oombuloro KOMMYeCTBa 
IOMOYHOrO MaTepHasia C NMOMHHMABLWHXCA OOslacTeH cHoca: 
Mcxofa 43 pacnpeyeeHud THNOB OTMOXKeHHH CBUTbI H HX MOWLHOCTeH, HaH- 
Tee BEPOATHBIM CJlelyeT CUHTATb, UTO OCHOBHbIe Maccbl OOJIOMOUHOrO ‘MaTepHa- 
B OCTporcKOe BpeMA MocTynadH c BOcTOKa H toro-BocToKa. MaTepHuckHMy 
IOMaAMH ABJIAHCb Spy3HBHble, MeTaMOpduyeckHe H Ocaoulble OTJOMKeHHA, 
ACTBYIOULHe B CTPOeHHH ApeBHHX CKMaquaTHIX 30H Ky3HeuKoro Ana-Tay # 
AHO-A Tas. 


Uuctutyt xepru Tloctynuno 
AxkajyemMHH HayK CCCP 26 XI 1956: 


IMTHPOBAHHAS JIMTEPATYPA 


1B. 7. Pomuues, Tp. WHHIPH, s. 119 (1940), *%T.H. Tponspetasnosa, 
rCapuuesa, A.H. Coxoabcxkaa, Hss. AH CCCP, cep. reon., Ne 2 (1956). 
.T. Capuaesa, A.H. Coxoasckaa, E. Jl. Po30H0B 4, Cos. reon., cOopH., 
(1955). #1... Pagueuxo, Cos. reon., cOopn. 46 (1955). 
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Jloxnayp AKkayeMun HaykK CcCcCcP 
1957. Tom 113, Ne 6 


TEOMOPH} 


A. A. CYJITAHAEB u T. H. UJI bIKOBA 


JOWITASCPEJWIOBbIN PALMAJIbHbIA KOMMJIEKC B KAPBOHE 
(ITpedcmaeneno axademuxom C. H. Muponosoim 14 X 1956) 


B KaMeHHOYFOJIbHBIX OTMOKEHHAX (OT TapyCCKOrO TOPpH3OHTAa BH3elCKOP 
apyca JO KalllMpcKOroO TOpH30HTa MOCKOBCKOFO spyca) B WIJIaMMOBbIxX, OpraHo 
Te@HHO-IWJIAMMOBBIX HM, HepefKO, BOJOpOceBbIX H3BeCTHAKAaX IWMPOKO pasBy 
cBoeoOpasHblii KomMseKc cbopamunudep. BcoctaBe ero MpeoOmaqator pasHood 
pasuble 901mtTadieibl: okpyrapie, THna Eostaffella protvae Raus., u yeveBu 
geoOpa3nuble, IpHHafiexatiue K rpynmam: E. ikensis Raus., E. kaschiri¢ 
Raus., E. postmosquensis Kir., E. parastruvei Raus., E. pseudostruvei (Raus 
et Bel.), E. umbilicata Kir. 4 ap., a Take apxequcuugbl rpynm Asteroarchae 
discus baschkiricus (Krest. et Theod.), Ast. pustulus (Grozd. et Leb.), Ast 
rugosus (Raus.), Ast. gregorii Dain, Archaediscus moelleri Raus. u ap. Uacr 
HaOmofaiorca OpaMHHbI, OTHOCALMIMecaA K rpynmam: Bradyina cribrostomat: 
Raus. et Reitl., Br. samarica Reitl., Br. venusta Reitl. u pexe Br. magni 
Roth. et Skin. Hepeqxo mpucytctByoT sHyoTHpbl rpynm: Endothyra brady 
Mikh., En. spirilliniformis Brazhn. et Pot. u ap., a Takxe rm0O“BaJIbBYyJIMHE 
rpyun: Globivalvulina granulosa Reitl., Gl. moderata Reitl. [Ipu stom Tung 
Hble BH3eHCKHe (POpMbi, KaK, HallpuMep, Endothyra crassa Brady, En. ompha 
fota Raus. et Reitl., End. globulus (Eichw.) u yp. orcytcrsyror. Her 3yecb I 
pecTaBuTeieH TaKMX CpeHeKaMeHHOYTOJbHEIX poOoB, Kak Ozawainella' 
Schubertella, Profusulinella u gp. 

Hexoropbie ucecieqopatesn (7) CKJOHHbI IpHaBaTb IpHBeJeHHOMY Bbilile KOM 
gulekcy @opamunudep ctTpaturpaduyeckoe 3HaveHve, OTHOCH BMeliLaoluHe ef 
Ocaq\KH K OCHOBaHHIO OalIKUpCKOrO sApyca NO] Ha3BaHHeM «KpPaCHOMOJAHCKHE 


c0eB», Mapasiuiemu3yx ux co cBuToi C; (E) Jlon6acca (Kpome nu3BecTHAKO! 


F, u Ey) uc Bepxamu cBuTbi C; (D), T. e. c u3BecTrHHkamu D,— D,. 
B TeveHHe NoculeqHHX JIeT ABTOPbI HMM BO3MOXKHOCTh MO MHOFOUNC eH BI 
pa3pe3aM O3HAKOMUTBCA C paclipOCcTpanHeHHeM ONMMCaHHOrTO BbIllle KOMMeKC 
cpopamunndep B KapOone Pyccxkoli naatrhopmpt u Ypasa. [pu stom BpiacHusocb 
4TO HHO a B 90WITaetOBOM KOMIIIEKCe OTCYTCTBYIOT apXeMMCHMIBI, B APYrHA 
cydaix — Op2({MuHbI W u3peKa OTCYTCTBYIOT Te H Apyrue. 
J\1# WMOCTpalun NpHBeseM HEKOTOpble paspe3bl (CHUCKY @ayHbl ABMAIOTCS 
HeNOJIHBIMH, B HAX YKa3aHbl JIMUIb HavOoJlee XapaKTepHble BHJbI). 
1. IOxkuptt Ypan, p. YBenbka y moc. Mask, pacnonoxeHHoro B 70 KM Hé 
FOIGS or r. UensOuucka. 3y/ecb O6HaxKeHbI USBECTHAKH OpraHoreHuble (BOAOPOC 
JIeBble), pexke OpraHOreHHO-o6sOMOuHbIe, OOUeH MomHOcTEIO 200 mM. 
Hywkusid YacTb TON, MOWHOCTHIO 70 M, OxXapaKTepH30BaHa Cue, yIOULMME 
cbopamunudepamu: Parastaffella sp., Millerella aff. pressulla Gan., Eostaffell 
ikensis Viss., E. raguschensis Gan., E. parastruvei Raus. var. subvasté 
Gan., E. mosquensis Viss., E. aff. ovesa Gan., Bradyina sp., Endothyra crassé 
Brady var. sphaerica Raus. et Reitl., En. bradyi Mikh., Asteroarchaedisctt 
baschkiricus (Krest. et Theod.), Archaediscus varsanofievae Grozd. et Leb. 
Tetrataxis angusta Viss., Monotaxis gibba (MOll.), Climacammina priscé 
Lip., Haplophragmella sp. u qp.; 6paxuonognr: Striatifera striata (Fisch.) 
Gigantoproductus sp., Athyris ex gr. variabilis Méll. Ap. Bospacr ne apes 
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MUXaliJIOBCKOrO H eBa JH MOJIO%Ke BeHEBCKOFO PopHa0HTa yHUHUNpoBaH- 
cxembl (3), 
BEINeNexKAllHe H3BeECTHAKH, MOLLHOCTHIO 130 M, HHYeM He OTMHMUAIOTCA OT 
CaHHbIX Bbille, B HHX COjlepxKaTCA CJleAyloulve Popamunudepni: Parastaf- 
1 aff. keltmensis Raus., Par. aff. sublimis Schlyk., Millerella aff. pressulla 
., Eostaffella ikensis Viss., E. paraikensis Brazhn., E. proikensis Reus.., 
raguschensis Gan., E. cf. eoprotvae Brazhn., E. cf. postparva Brazhn., 
imbilicata Kir., E. pseudostruvei (Raus. et Bel.) var. angusta Kir., E. pa- 
ruvei Raus. var. chussovensis Kir., E. postmosquensis Kir., E. postmos- 
nsis Kir. var. acutiformis Kir., E. lenticula Grozd. et Leb., E. amabilis 
md. et Leb., E. constricta Gan., E. prisca Raus., E. prisca Raus. var. 
idea Raus., Bradyina aff. samarica Reittl., Br. éx gr. cribrostomata Raus. 
eitl., Br. magna Roth et Skin. (pepxu romuu), Endothyra bradyi Mikh. 
_maxima Brazhn. et Pot., En. rzhevica Reitl., En. aff. spirilliniformis 
zhn. et Pot., Asteroarchaediscus baschkiricus (Krest. et Theod.) Ast. ex 
sregorii Dain, Archaediscua velgurensis Grozd. et Leb., A. aff. vischeren- 
Grozd. et Leb., Lasiodiscus sp., Globivalvulina ex gr., granulosa Reitl. 
). B HwKHUX 50 MeTpax STO TOM B TOHKHX MpocmoAx OpraHoreHHo-o6- 
OYHbIX H3BECTHAKOB HaOsHoJanucb: Endothyracrassa Brady, En. cf. crassa 
dy var. sphaerica Raus. et Reitl., Samarina operculata Raus. et Reitl., 
ataxis angusta Viss. var. magna Viss. u Ap., YTO NOsBOMHeT C YBePeHHOCTHIO 
)PHTb O HMXKHEKAMCHHOYTOJIbHOM BO3pacTe «KPaCHOMOJAHCKOTOY KOM- 
Kca. B BepxueH YacTH TOMI pa3BHT THUMYHBIM «KpacHOnomsAHcKHi» 
niekc opaMunudep, H HHKHEKAMEHHOYTOJIbHEIN BOSPAacT ee ONpesemsercA 
ib 110 Opaxwouogam: Linoproductus ovatus (Hall.), Striatifera sp. u gp. 
2. He Menee noKasaTesieH pa3spe3 mo p. Mceru y gep. K.ounku, Bbillle 
\AMeHCKA Ha BOCTOUHOM CKIOHe Cpequero Ypama. He ocranapauBanch Ha 
caHHM STOO paspe3a, BECbMa CXOJ{HOTO C YBeJIbCKHM, OTMETHM TOJIbKO, 4TO 
ICHONOJIAHCKHM» KOMII€KC HMeeT 3feCb CepllyXOBCKHH WH HaMIOPCKHH BO3- 
rp. MougHoctb 9TOM YacTH pa3spe3a Sombie 100 mM. «KpacHonomAHCKH»y KOM- 
Kc (opamuHnudep 3fecb UpesBblUalHO OoraTHIl MW pasHooopasHbllt HW HaCUHTHI- 
> 19 BuOB H BapHeTeToR Z:0WITabbesn, 10 —- Opsquun, 13 — apxegucuug. 
iaUHTeJIbHOM KOJIMYeECTBe BCTPeyaloTCA UH BCe CONYTCTBYIOINHe HM BHbI 9HO- 
. THOOMBAIbBYJIUMH HU mp. B stom paspese OOpalllaeT Ha CeOA BHUMAHHe OCO- 
10e pasHooOpasue apxXeAucluy v OpaqHUNH. CiieyeT OTMeTHTb, UTO H3 BCTpe- 
ibIxX 19 BUAOB H BapveTeTOB ZOLWITaPpesI B yBeJIbCKOM pa3spe3e u 19 B UceT- 
a 12 oka3anucb oOmluMUu. Cpequ NpesctaBuTeleH Apyrux poqoB cxoycTBa 
pile. 
3. B u3BecTHOM B reOJOrH4ecKOH JHTepaType LlapTbIMCKOM pa3pe3e «Kpac- 
IAHCKHM> KOMIJIeKC HMeeT OalliKUpCKHH BO3pacT H COOTBeTCTByeT 4acTH 
opusonta JI. C. JIu6popuya ('). 
slecb B HH3axX V rOpH3OHTA B CJIONCTHIX H3BECTHAKAX Olpeesenbl (opaMuHH- 
bt: Schubertella lata Lee et Chen, Pseudostaffella antiqua (Dut.), Ps. min- 
sa Grozd. et Leb., Ozawainella auroraGrozd. et Leb., Parastaffella aif. 
abilis Raus., Eostaffella umbilicata Kir., E. paraikensis Brazhn., E. ama- 
; Grozd. et Leb., E. pseudostruvei (Raus. et Bel.) Bar. chomatifera Kir. 
ostmosquensis Kir., Endothyra bradyi Mikh., En. spirilliniformis Brazhn. 
9ot., Bradyina aff. cribrostomata Raus. et Reitl. u qp.; Opaxnonoyp: 
juctus concinnus Sow., Marginiferaschartymiensis Ian., Choristites moel- 
(Ian.) u gap. Momuoctp 11—12 mM. 
3 BbilllemexKallHX pu:OBbIX HSBeCTHAKAaX KOMMeKc opamunudep sABHO 
icHorlommHcKuliy: Parastaffella sp., Eostaffella cf. kaschirica Raus., E. 
dostruvei (Raus. et Bel.) var. angusta Kir., E. paraacuta Brazhn., E. ama- 
; Grozd. et Leb., E. postmosquensis Kir. var. compressa Brazhn., E. post- 
quensis Kir. var. acutiformis iinee is parastruvei Raus. var. chussovensis 
, E. aff. parastruvei Raus. var. plana Kir., E. cf. ljudmilae Raus., E. ex 
prisca Raus., Bradyina ex gr. magna Roth et Skin., Br. cribrostomata 
s. et Reitl., Br. lepida Reitl., Br. samarica Reitl., Endothyra bradyi 
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Mikh., En. bradyi Mikh. var. maxima Brazlin., En. mosquensis Reitl., E 
cf. aljutovica Reitl., Asteroarchaediscus timanicus Reitl., Ast. pustu 
Grozd. et Leb., Ast. baschkiricus (Krest. et Theod.), Ast. ex gr. gregorii Dai 
Ast. postrugosus Reitl., Globivalvulina sp., Tetrataxis sp., Climacammi) 
sp. H Ap.; Opaxuonogp!: Rhipidomella michellini (Eichw.), Dictyoclostus reje 
sis Lihr., Choristites sp., Martinia davidsoni Ian. u ap. MomocTb 30 mM. 

Boe, B pHpOBbIX 2%Ke H3BeCTHAKaX, COMepKaTcA cCIeRMYIOULe (bopama 
beppi: Eostaffella postmosquensis Kir., Bradyina samarica Reitl., Endothy 
aff. rzhevica Reitl., En. aff. aljutovica Reitl., Asteroarchaediscus baschki 
cus (Krest..et Theod.), Globivalvulina ex gr. syzranica Reitl., Gl. ex gr. me 
quensis Reitl., Haplophragmina aff. kaschirica Reitl., u ap.; Opaxvono) 
Echinoconchus elegans (M’Coy), Krotovia. rarituberculata (lan.), Margi 
fera schartymiensis Ian., u ap. Momnoctp: 10—12 mM. ; 

B \\pyrHX H3VYeHHbIX paspesax BocTOYHOrO cksIOHa Cpeqnero u lOxKHO 
Ypana «KpacHonossAHcKul» Kommuiekc cbopamuHudep OefHee H 3aHHMaeT 
6ombuioe Mecto B pa3pese. Ectb paspesbt (no pp. Yi, YBenpKa, Muacd 
B KOTOPbIX 3TOT KOMIVI€KC He HMeeT PpasBHTHA. | 

4. Ha 3anagquom ckoune Ypama «KpacHONOmAHCKHH» KOMMIeKc (lopaMani 
cep pacnpocTpaHeH MeHblle. Cpeqw OmyOMKOBaHHbIX JaHHbIX MOXKHO COCJal 
cA Ha paspes, usvuenubiit O. JI. Siinopom (4) y Hep. Maptpanosa Ha p. Uycond 
3yecb B cnosx c 10 no 16 (no O. JI. Olinopy) cogepxKuTCA cieLyIOUMH KOMIK 
cbopamunudep: Endothyra bradyi Mikh., Globivalvulina cf. minima Reit 
Asteroarchaediscus baschkiricus (Krest. et Theod.), Ast. postrugosus. Reit 
Ast. subbaschkiricus Reitl., Archaediscus cf. variabilis Reitl., Eostafieb 
cf. prisca Raus., E. parastruvei Raus. var. chussovensis Kir., E. varvarie f 
Brazhn. et Pot. var. umbonata Brazhn., E. mixta Raus., E. postmosquensi 
Kir., E. cf. postmosquensis var. acutiformis Kir., E. paraprotvae (Raug 
Parastaffella aff. corpulenta Grozd. et Leb. MomtHoctb 40 m. B canoe 9 copa th 
Hudep HeT, HO ecTb Choristites cf. pseudobisulcatus var. lata Rot., B ca 
17 nosBasetca Pseudostaffella antiqua (Dutk.). OcnopbiBascb Ha mpHcy) 
CTBHH XOPHCTHTOB H (opaMHuHUdep, XapakTepH3yIOULUNX «KpaCHONOMAHCKHe CMO 
E. A. Peliranurep (7), O. JI. S4Hop oTHOCHT 3TY YaCTb paspesa K OalliKHPCKOM 
aApycy. 

5. Ha Pyccko naatpopmMe «kKpacHonosAHCKuiy KOMMIeKc dopamuHnde 
TI0-BAAHMOMY, HMeeT HaMIOpCcKHii HW cpeAHeKaMeHHOYTOJbHbIN BospacT. B THE} 
HOM Bue OH MpecTaBsieH B «KpacHONOAHCKHX coax» E. A. Petirnunrep @ 
MMeIOWMX, TO HAalleMy MHEHHWO, HaMIOPCKHH BO3pact, Tak Kak BbIIlle erO yKa3aH 
(bopamunudephi, onpesensioulne OaliKHpCKHH BO3SPAaCT BMeLWAIOWUX HX cue 

6. B cxs. R-10 (6nu3 Cpispanu) Ha ray6une 606,4A—608,5 mM B mpocuos 
OpraHOreHHO-1UJIaMMOBBIX H3BECTHAKOB HaOJIOJasHcb MHOTOUNCJIeHHbIe JOLITad 
dest: Eostaffella minutissima Raus., E. postmosquensis Kir., E. acutissi 
Kir., E. ex. gr. kaschirica Raus. u yp., Menkue apXeJUcUHbI HX B HeOOdT 
WOM KoulMYecTBe: Millerella sp., Pseudobradyina sp., Tetrataxis sp., Eudd 
thyra sp. u gap. Benue (ray6. 567,5—571,8 m) ecth npocaoli opranorenHon 
U3ReCTHAKA C COpaMHHndepamy KalMpcKoro Bospacta, a Hue (ray6. 615,64 
617 mM) B ClOe OpraHOreHHO-IIaMMOBOrO 3BeCTHAKa ObwIn oOuap yeu 
cbopamunudephi, orpesemstoulve ero Bepelickuli Bospact. CneqopaTesbHo, 3fed 
«KPaCHONOJAHCKHH> KOMIVIeKc opaMHHHd@ep pasBuT B HWKHeli NOOBHE 
MOCKOBCKOrO Spyca. 

7. B cxs. R-1 (Camapcxas Jlyka B6nusu moc. Meyepcx) «kpacnonomsHcKuh 
koMnieKkc PopaMuHHdep Obi npocmexen (rury6. 802—804 M) B OpraHoreHHe 
UIaMMOBBIX H3BeCTHAKAX KallIMPCKOrO BO3pacTa, TaK KaK H3BeCTHAKH 3TH 3é 
KJHONEHbI MEKTY CJIOAMH, COJepKallMMH (PopaMHHudephl, CBOMCTBeHHbIe KalilMf 
CKOMY TOPH30HTy. | 

Bau3kui kommueke, cocroammii 13 s0luTadpesa, HO 6e3 a 
%KUT TIPOCJIOH LWWIAMMOBbIX H3BeECTHAKOB MOOIbCKOrO BOSpacta, | 
cKB. Ne 152 (rry6. 1060—1066 m) ua Camapckoi Jlyke. O6e ckBaxKHHDI ObimH TIP 
Oypenb! B 1949 r. Tpectom «CbI3paHbHepTey, . 
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Berpo en. |. «Kpacnononauckuliy Kommuekc cbopamnnndep B THNMUHOM 
ie NOMb3yeTCA IWHPOKMM PaclipocTpaHeHHeM B KAMEHHOYTOVIbHbIX OTMOMKCHHAX 
pasa w Pycckoli naatpopmbl. O6bl4HO OH CBA3aH c OpraHOreHHO-LviaMMOBbIMH 

BOJOPOCJIEBbIMH H3BeCTHAKAMH. 

2. [lo wmelouMcaA JaHHbIM «KpacHOonouAHcKHily KomMngeKc tbopamunudep 
{3BUT B OTJIOMKEHHAX, BOSPacT KOTOPbIX OMpelesneTcA TapyccKHM FOPH3OHTOM 
IZeHCKOTO Apyca BHH3y HW OalliKHpcKHM Apycom BBepxy. Pexe on HaGuI0- 
eTCA B OCa4KaX BepeHCKOFO H HW2KHeH YacTH KallIMPCKOFO FOpH30HTOB MOCKOB- 
coro sapyca. B nerumuyHom Bue (6e3 apxegucuuA u s0uITadben rpynnsl 
ostaffella protvae Raus.) sToT KoMNNeKC HaGMOJaJICA B MaJIOMOLLHBIX TIpOocwo- 
X B MOJOJIbCKOM TOpH30HTe. y 

3. TakuM o6pa3oM, «kKpacHOnousHcKHly KomMseKc cbopamunudep HMeert 
lib PallWaibHoe 3HaveHHe, HO He cTpaTurpaduyeckoe. Ilo mpeobnaqanuto 
HeM lpejcTaBuTeeh poga Eostafiella ero MoxkHO HMeHOBAaTb JOLITApeIOBbIM 
ALIHAJIBHbIM KOMINJI€KCOM. BospactT cl0eB, OXAPaKTePH3OBaHHbIX ITHM KOMMUIe- 
50M, ONlpefleIAeTCH NOACTHIAIOWMMH H NepeKpbiBalonluMu UX MwacTaMH, KOTOpbIe 
ep2kaT PopamuHHNdep, MMeIOWHX Govlee y3Koe cTpaTHrpaduyeckoe pacupo- 
paHeHHe WIM NO MpucyTcTBHIO NpefcTaputesel Apyrux rpynn dayupl. Oro 
>0OXOMMMO YUHTHIBATb B TpakTHKe pa3sBeouHoro OypeHuA, NpoBosAeroca 
a Pycckoli naatdopme u B IIpuypauce. 


BcecowsHbli HedTaHoi HayyHo-AccresoBaTebCKHA Tlocrynuso 
FeOJIOTO-pa3BeQOuHbIN HHCTHTYT 10 X 1956 


IWMTHPOBAHHAS JIUTEPATYPA 


Sic. dtu Oponu td, Ip, LHMIPH, 114 (1939)"" 7 EAL *P en tari rep,” Mase 
H CCCP, cep. reon., No 3 (1954). % Pemenusa BcecorosHoro copeljaHia no BbIpaoorKe yHH- 
[IHPOBaHHOH CXeMbl CTpaTHrpapWH KaMeHHOYFO/bHbIX OTMO%RKeHHH PycckoH mnaTpopMnl, 
b4.. £0. Jl. D4uop, Tp. BHUHIPH, nos. cep., B. 90 (1955). 
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Jloxnaygn AkayemMun HayR CCCP 
4957. Tom 113, Ne 6 


TFEOAOPHA 


ll. A. TYMAHOB » A. H. JIAWIEHKO 


CTPATHPPA®HA CPEAHEFO JEBOHA ftOro-BOCTOUHOLFO 
NPHTHMAHbsA 


(IIpedcmaeaeno axademuxom J. B. Haauexunom 8 1X 1956) 


Crparurpaduyeckaa cxema jeBona IOxuoro Tumana Obiia paspaOorTana 
yXTHHCKHMH reonorama Bo raape c H. H. Tuxonopuyen (*) 4 3HagHTebHO 
leTanu3upoBana Jia BepxHero jepona A. VW. Jlamenko. OTsoxKeHHa cpeq- 
Hero Jepona H. H. Tuxonospvyem Obliv BbIJeeHbI NO HasBaHHeM UHObIOCKON 
CBHTbI, CJIOMKeHHOH B HMKHeH uacTH NecuaHuKamMH (III nuact), a B BepxHeH — 
APrHJIIMTaMH Cc MpocsioAmMu TyuTow u Jalkamu Wwvadasos. 

B nocaequve rofb! B BepxHewKeMcKOM paHoHe Ha IOrO-BOCTOUHOM CKJIOHE 
TuMaHa pa3BeJOUHbIMH CKBaxKHHaMH BCKPbITbI J€BOHCKHe MOPCKHe PJIMHHCTO- 
KapOoHaTHble OTJIOXKeHHA, XOPOUIO OXapakTepvH30BaHHble dayHol. On 
OTHECEHbI YXTHHCKHMH reouoraMH K YHOBIOCKOH CBHTe HM COMOCTAaBJIeHbI CO CTa- 
POOCKOJIBCKHMH CJIOAMH. 

I]. A. Tymanoppim Opi coOpan WH M3y¥eH KepHOBbI MaTepHaJ! H3 pasBeou- | 
HbIX CKBaxKHH BepxHewxKemcKoro paliona (TpouuKo-Ileyopckoe, Huxkuaa w 
Bepxuaa Ompa, HuG6enb, U3Kocp-lopa, Ceqbuonb u gp.). B pesymbrate mpo- 
BeEJCHHbIX paOoT BbIeIeH PA JIMTOMOTMYeCKUX TOPH3OHTOB, KOTOpble Mpocsie- 
XKMBAIOTCA Ha 3HaWHTeMbHOH MoMLaqu woro-BocTounoro IIpuTHmMaHbsA, HW BbIAC- 
HEHbI 3AKOHOMepHOCTH B UX 3asleraHHH. OTH JIMTOMOTMYeCKHe TOPH3OHTHI Mocse 
oOpadoTKH cbayHbI UH (Oph! NOMyIMIM NaNeoHToOrHyecKkoe OOOCHOBAHHe H NpH- 
oOpeuv 3HaueHHe CTpaTurpaduyeckux ropusouTos. [laneonTosornmyueckoe u3y4e- 
HMe MaTepHasla NpousBoqusoch: Opaxvonoyn — A. V1. JIswenKko, kopanatbt — 
K. A. Epmakosolt, TentakysuTbi f ronuaTuTer — I. IT. JIamenKxo, ocrpakogb — 
JI. H. Eroposot u uactuuno IT. I]. JIsuenxo, dopa — E. ®. UnpKosoli-3a- 
mecckoH, cnoppl — M. ®. )KapKoxsoli. Tlomyusenupie JaHHble pe3KO H3MeHAIOT 
CyllecTBYlolee IpecTaBeHve O BOSpacTe NOpOA H MO3sBOAIOT 3HAYHTeJbHO 
JeTaIM3HpOBaTb CTpaTHrpadulo cpefHeeBOHCKUX OTMOKeHuM Tumana. Buaro- 
AapxH HasIMyvIo cCMellaHHow dayHbl ypasbcKoro HM TwaTdopMeHHOrO THIIOB 
MpeACTaBulacCb BO3MOXKHOCTh YTOYHHTb COMOCTaBJIeHHe CpeHeeBOHCKHX OT=} 
JOKeHHH IWeHTPaIbHbIxX OONacTeH Pycckol MumaTpopmbi u Ypawia. 

Meyopckuh ropu3o0uT D,! Petsch) Ha pasmpiroli nopepxHocTH 
Pa3JIMYHbIX 10 BOSpacTy Ooee peBHHX OTIOXKeHH C yrIOBbIM HecCormacHeM| 
3aleraeT OasaibHad MeCuaHO-rmHHUCTad Touma cpeqHero yeBoua (III naacr 
YHOBIOCKOM CBHTHI 10 CXeMe YXTHHCKHX reonoros). OTa Towa NOLS yeTCA WIMPO= 
KHM paclipocTpaHeHHeM, YeETKO OTMMYAeTCA MO JMTOMOrHYeCKOMy cocTaBy H (pJl0=} 
pe, B CBA3H C ¥eM ee WeecooOpa3sHoO pacCMaTPHBaTb B KAYeCTBE CAMOCTOATEJIb= 
Horo cTpaTurpacwyeckoro TopH3oHTa, KOTOpoMy mpefviaraerca HasBaHHe 
«Me yopcKHii». 

TopH30HT Cu10%KeH CePbIMH CpeHe- H M@JIKOSCPHHCTBIMH KBapUeBbIMU necuay 
HHKaMH H aJIeBpOJIMTaMH, B BepXHel YaCTH MepexOAWIMMH B TVIMHbI. B Hu xKHeM 
YaCTH HaOJOLalorcA MpocNou rpyGosepHHCTHIX NecuaHHKOB, NepexosAlux Brpa- 
BeJJIHTbI HW KOHTIOMepatpl. MouHocTb ropu3onta fo 40 mM. | 

OrsoxkeHHs MeYOPcKOrO TopH30HTa cOsep2xKaT MHOTO M3 OcTaTKOB TCH 
AOPUTOBOK (bOpbI, H3 KOTOPbIX onpeenenbt Taeniocrada dubia Kr. et W., 
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stimella hostimensis P.et B. Ilo 3axmouenmo E, ©, Ynpkopoli-3aseccKou, 
Bax POpMa XapakTepHa JIA KOGMEHUCKOTO H HU30B SHeIbCKOTO Apycos 
MAHHH, BTOPad — A suembcKoro sapyca. M. ®. )KapKosoli onpegenensi 
pb! sonbt Traareotriletes, xapaxtepHol yaa NOWHaApOBCKHX cw0eB TIpu- 
ITHKH, PAKCKOTO TOPH3OHTA HW TaKaTHHcKOll cBUTHI. j 

Yuntpipad BBIINeCKA3SAHHOe, TMeYOPCKHH TOPH30HT MOXKeT ObITb OTHECeH K 
KHesiiesbCKOMYy NOABAPYCY H COMOcTaBsIeEH C PAXKCKHM TOPH30HTOM Hi 
ATHHCKOH CBHTOH. 

Ha ormoxenuax meyopcKoro ropH30HTa sayeraeT moa” KapOoHaTHO- 
HMCTAaH TOMA, XOPOMO Nofpasfetstollaich Ha TPH TOPH380HTa, KOTOPbIM 
ANOKEHbI HAaSBaHHA — COMBHHCKHH, KepoBckHii HM OMpHHcKHil. 


o 


Coh#BpuuHckKut ropu3ouHT D1 sev, CyloxKeH TeMHO-cepbIMH, OObIMHO 
IHHCTBIMH, OCTPpaKOJOBbIMH H3BECTHAKAMH, COJep2KallHMA TMpocsOH TeMHO- 
BIX H3BeECTKOBHCTHIX PIMH (miacT II6 MecTHoli cxembl). 
Topv3onT TumM4yHo npeycTaBeH B Oacceline p. Colipa (HwKuaa u Bepx- 
1 OmMapa, Keyposxa u ap.). Mounoecrs ero yo 15—20 M. 
M3 oTmoxKeHult STOrO ropH3OHTa onpefesena cueqyioulan cbayna: Favosites 
goldfussi d’Orb., Pseudozonophyllum versiforme Mark., Delthyris aff. 
nsy Khod. (kegpopasi cB. No 11, ra. 1267-—1279 mu gp.), Atrypa aff. rejensis 
od., Tentaculites tumanovi G. Ljasch., Bairdia navicula Mart., Healdia- 
la costata Pol. u ap. [lo 3axmouenuio K. A. Epmaxosot poy Pseudozo- 
hyllum spsaserci HavOomee pacnpocTpaHeHHbIM B OTOXKCHHAX HWXKHESI- 
ibCKOrO NospApyca SanaywHow Exsponsr. Delthyris mansy Khod. onucar 
H. Xoganepnvem 43 HMKHesderbcKHX OTIOKeHH CBepqoBcKOl O6.a- 
. Healdianella costata onucana E. H. Tlomenopo u3 BasoBpcKHXx Ccu0eB 
11a . 
Ha OCHOBaHHHM BbILMeH3IOX%KeHHOFO OTJIOXKeHHA COMBHHCKOTO TopHs0HTa 
<HO OTHECTH K HW KHEdHesIbCKOMY NOA’APYcy H COMOCTABUTb Cc BAZOBCKHMH 
AMH 3allaHoro cKJIOHa Ypasla H HHKHeEH YacTbIO MOPCOBCKOrO TOpHsoHTa 
TPaJIbHbIX OONacTeH Pycckolw maTdopMbl. 
Keakpospckuh ropu3sont D3} *4. B ywxueli vactH OH come 
KOH TeMHO-3eJIGHbIX HM TEMHO-CePbIX H3BECTKOBHCTbIX TJIMH MOMLHOCTbIO 
12 mM. Boe 3ameratoT rIMHUcTbIe KpHcTaIWuecKHe H3BeECTHAKH, HepeKO 
eNOJIHCHHbIe paKOBHHaMH OpaxHono, racTponod, ocTpako u Apyrux rpynn. 
IHOCTb Nauk oO 42 M. SakaHuMBaeTCA TOPH3OHT NadKOM TeMHO-3eJIeHbIX Vi 
HO-CepbIX PIHH, COJepKalllUX JIMH3OBHAHbIe Mpocon usBectHsKkoB. Mout- 
Th Mauku 10—15 m , a Bcero ropH30HTa JO 65 M. 
B Hw2KHe-OMpHHcKolt cKBaxKHHe Ne 15 on BcKpbIT B MHTepBase 1040—1094 m, 
KeJpoBckoil cKBaxkuHe Ne 2-—B untepspase 1144—1207 m. Ornoxenus ro- 
OHTA OXapaKTepH30BaHbI JOBOIbHO OoraToH pasHooOpasHoli d@aynon. Ua 
HOB pa3HbIX CKBaKHMH OTCIOJa OnpeseseHbl: Kopasmbl —-Favosites goldfussi 
rb., Opaxuonoyt — Schizophoria ex gr. striatula Schl., Schuchertella 
braculum Schl., Atrypaex gr. crassa Ljasch., Ilmenia ex gr. inflata Schnur, 
JaKoybl — Aparchites agnes L. Eg., Aparchites monocornis L. Egor. 
elline expilcata Egor. u ap. (Keaposckasn cks. Ne2, ra. 1191 mM, TponuKo- 
opekan cks. Ne 1, rn. 1868—1872 m u Op.). 
[lepsas tbopma BCTpeyeHa B KaJIbIeOJIOBHIX M OulicKUX COAX Ypasla, a OcTpa- 
bl — B BePXHeli YaCTH MOPCOBCKOTO TOPH3OHTA, YTO NOSBOMAeT COMOCTABUTh 
My cooli STH OTMOXKeHUA H BMEPBbIe MalexKHO yCTaHOBUTh diiebCKUM BOS- 
T MOpcoBcKOrO TOpH3OHTA. 
Ompuuckuf ropu3sontT D;°™. Tumnynbie paspesbl sToro ro- 
oHTa uMeloTcd Ha Ompunckoli u Kegposckow momlayax. 
B wwxKHeli uacTH TOPH3OHT MpeAcTaBseH MadKOH TEMHO-CepbIX H 3eJIeHOBATO- 
IX H3BeCTKOBHCTHIX rIHH, MoujHOcTbIO 10—15 mM. OcHoBHanA cpeAHAA YacTh 
H30HTA cJIOXKeHA 3eJICHOBATO-CcepbIMH TOHKOKPHCTaJIHYeCKHMH, HHOTa 
HUCTBIMH H3BECTHAKAMH, COJepxKallMMH OcTaTKH OpaxHOHO, KOpaJOB, 
faKYJIHTOB, OCTpakOJ| H Apyrux rpyNu. MoutHocTb nayku 20—25 m.Bepxuaa 
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YacTb FOPH3OHTAa CJIOXKeHa 3eJICHOBATO-cepbIMH TIMHaMH, COJepKallMMH JIMAL 
HW Tpocsiov H3BecTHAKOB. MonHocTb 1ayKH 10 M, a Bcero roOpH30HTa JO 40—50 1 

B ckpaxkune Hunan Ompa Ne 15 ropu3s0HT BCKpbIT B HHTepBaue 1008. 
1040 m. OrsoxKeHHA OMPHHCKOrO FOPpH30HTa XOpOWlO OXapakTepH30BaHbl (pa 
Hof. Orciofa ompegenenbi: Campophyllum soetenicum Schlut. (H. Omp 
Nd 45, ra. 986,7 mM, HuGenp, Ne 6, ra. 837 m u gp.), Calceola sandalina Lan 
(ckB. Kprna-Howp N26, rn. 1147—1153 m). Paeckelmannia philippovae Ljasch 
Atrypa crassa Ljasch., Heteroctenus cf. mosolovicus G. Ljascn., Margin 
catagrapha Pol., Voronina voronensis Pol., Evlanella scrobiculata Pol 
Bairdia seideradensis Krom. uw yp. (Hw>KHeompuHcKasd cKkB. Ne 15, 0X 
1014—1018 m, HuOGenbcKan cKB. Ne 91, ru. 953,7 M u Op.). 

Tlepspaa u Bropas cbopmsl Bctpeyenb! E. JJ. Comkunol na Ypase coBMectE 
co Stropheodonta uralensis Vern., XapakTepHoli ia OMMCKHX CJI0eB, 
Trakxe H. A. CnacckuMB OnicKHX HM KasblleomoBbIx coax Ypasa. Ilocnequa 
(bopMa TakxKe XapakTepHa JA OnvcKUX cO0eB. OcTasbHble NepedHcJIeHHb 
BHJ\bl (PayHbI XAPAKTeEPHbI JJ MOCOJIOBCKOFO TOPH3OHTa WeHTPaJbHbIX OOMAacTe 
Pycckol nuatdopmpl (*), 4YTO JaeT HeKOTOpOe OCHOBaHHe JIA COMOCTaBJIeHH 
MOCOJIOBCKOFO TOPH30HTAa ¢ OHMicKHMH CJIOAMH 3allaHOrO CKIOHa Ypasia H OTHE 
CeHHA ero K BepxHesliebcKOMy NOAbApycy, K KOTOpOMy CorslacHO pelleHHl 
eTpaTurpaduyeckoro copelllaHus Br. CpepfopcKe B 1956 r., orHOcaTCA OMMCKH 
cm0H. Bo3MoOxKHO, YTO 3TOT TOPH30HT COOTBeTCTByeT HHPpaoMaHHky. 


Sasleraiomad Bile TeppHreHHaA TOsUla yXTHHCKHMH TeOJOraMu OTHOCHTE 
K MalimiickoH cBuTe BepxXHero JeBoHa. Kak yBuHM HYxKe, OONIbWad YaCcTb 3TH 
OTJOXKeHHH UMeeT cpeHeeBOHCKHH BOspacT. HuKHAA YacTb MX, C/OMKeHHA 
MecuaHHKaMH, aJIeBPOMHTAMH UM TIMHaMU, MOILHOCTbIO OKOJIO 15 M, 10-BHHMOMY 
COOTBETCTBYeT BOPOObeBCKOMY TopH3oHTy (7). Bpiiienexkallve OTOKeHHA OXé 
PaKTepH30BaHbl PaCTHTeJIbHbIMH OCTaTKaMH H CHOpaMH H BbIesAIOTCA B CaMO 
CTOATEJIbHbILT TOPH3OHT, KOTOPOMY MpefvialaeTcA Ha3BaHHe «TPOMIKHH» (0 ¢ 
Tpouuko-ITeyopcxoe). 
Tpouukun ropu30nT Dire. TpaHcrpeccHBHO 3aJleraeT Ha MOJ 
CTHJIaIOllHX OTJOXKeHHAX. COKeH TeppHreHHbIMH TecuaHOrJIMHHCTBIM! 
OTJIOAKEHHAMH, B CpeHel YacTH KOTOPbIX HaOsmOaeTcA HEOOMbWIOH MepepbIB. | 
B HMKHeH YacTH TpeoOsaaioT HW 3eJIeHOBaTO-Cepble MeJIKO3epHHcTHle Med 
YaHHKH H aNeBPOJUTbI C NPOCJIOAMH 3eJIeEHOBATO-CepbIX PMH. [lecuaHuku OOBMH 
CIMeHTHPOBaHbl TIMHMCTBIM HW CHJCPHTOBbIM IeMeHTOM. 
BepXuAA YacTh TOPH3OHTa OTIMYaeTCA Oosble PIMHUCTOCTbIO H MesKO3ep 
HHcTOcTbIO cJlaraloujux Mopoyx. MomHoctb ropuHsouTa yocruraetT 85 M. 
OrjoxkeHuA TPpOMWKOTO TOPH30HTa OXapaKTepH30BaHbl Geno cbayHow 
Cpe KOTOpOH NpeoOslafaioT AMHTyJbI W *uNNoMOAbI. BospacT ompeyensere| 
No dope H cnopam pactrenul. E. ®. Unpxosoit-3anecckoH nouTH BO BCe 
CKBaxKHHaX OTclOfa OMpefeena Schuguria ornata Tschirk., KoTopas, mo @ 
3aKJIOUCHHIO, ABJIA€TCA PYKOBOAAMLeH MOpMOH JIA UYCOBCKUX c0eB SamayHO! 
IIpuypasba. B ywKueli uacru ropu3onta M. ®. \KapKopoli onpeyeneubl cmopsl 
XapakTepHble Quint 30nb! Pilloancorotriletes (3-a 30Ha, HwKHeEOMpHHCKasl CKE 
No 15, ra. 983—987 M), a B BepxuHell yactH — cnopb! 30nbi Petalodentitrile 
tes (6-4 30Ha, Ta Ke cKB., rl. 968--978). 
Sona _ Pilloancorotriletes xapaktepusyer oTJIOx%KeHHA HWKHETO UHKIA 
a 30Ha Petal odentitriletes (6-1 30Ha) — BepxHero uHKsa cTapOOcKOJIbCKOr 
TOPH3OHTa LEHTPaJIbHbIX OONacTeH PyccKoli muaTdopmbl. O6e 3TH 3OHbI BBy 
MeAIOTCA TaK#Ke B OTOMKCHUAX, COOTBETCTBYIONIAX CTAPOOCKOJIbCKOMY Toph 
30HTY B Bouro-YpanbeKow oOnacru. ; 
BepxuaAxd wacTb TeppHreHHOlt ToOsMM MomHOCTHIO yo 35—40 M, Taki 
OTHOCHMaA YXTMHCKMMM FreosOraMH K NalivicKOH CBHTe, HMeeT y2Ke BepXHe 
HEBOHCKHMM BO3pacT M COOTBeTCTByeT NeCuaHO-rJIMHUCTOMy TOpv30HTy THMakl 
cKol cBuTbI. Orcioga M. ©. )KapkKoBolt onpeyeneubl cnoppl 30HbI Stezoarcak 
corotriletes (11-a 30Ha), xapakrepHble Ja IMPpOBCKHX cwl0eB (cKB. M3KocH 
Topa Ne 1, rn. 781,1—787,1 m). 
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CXEMA 


CTpaTHrpapHu CpeAHeeBOHCKHX OTJOXKeHHM 1oro-BocToyHoro IIpuTHMaHbaA 


Paspes3 JluTonorHyeckoe onNcaHHe Pyxkopogaman cbayna 
se 


T/apyc 


x 
yf 
° 
= 


70 TuMaHCKaad CBUHTA Schizophoria kremsi Ljasch. 


Aprunutbt Temuo-ceppie c mpocnoamu | Uchtosplrifer nativkini Ljasch. 
3eleHOBaTO-ceporo rmHHucToro u3- | CYttospiriler echinosus Ljasch. 


BeCTHAKAa. 
TlecsaHHKH H ayleapOuHTHI Thrigonestheria timanica Lutk. 
Cnoppbi 30HbI Stezoarcancorotriletes 
85 TpouuKHii ropH3soHT Schuguria ornata Tschirk. 


TlecaaHuKkuH cepble H 3eseHOBaTO-cepbie uO DEL SOB et Eo Wee milunetes 
= ’! Cnoppr 30HbI Pilloan i 
MCJIKOSCPHHCTbI€e H aAJICBPOJHTbI C P coroplletes 
IIpOCJIOAMH [JIHH, HepeAKO KpacHOBa- 
Tbe 


SeJIEHOBaTO-Cepbi€e H aJIeBPOJIHTbI 


eee 


20 | B OcHOBaHHH MeCuaHHKH, BbIUIe TJIHHbI 


DU OMpHHCKHH TOpH3OHT Calceola sandalina Lam. 
Campophyllum soetenicum Schlut. 
HsBecTHAKH Cepble H 3eJ/IEHOBATO-Ce-| Paecke|mannia philippovae Ljasch. 
pple, a TaKHKe HSBECTKOBHCTHIC AHH!) Productella moso ovica Ljasch. 
C NPOCJIOAMH H3SBeECTHAKOB Voronina voronensis Pol. 
= Marginia catagrapha Pol. 
2 Evlanella scrobiculata Pol. 
5 Bairdia seideradensis Krom. 
S 
z 
© 65 KexzpospeKkHii TOpH30HT Favosites goldfussi d’Orb. 
: Atrypa ex gr. crassa Ljasch. 
s MspecTHAKH 3esIeHOBaTO-cepble H CePble} Schychertella umbracu um Schl. 
¢ dayHoi Opaxwonog wu Ap. TMHHEI! Aparchites agnes L. Egor. 
TEMHO-3eeHOBATO-cepble H3BECTKO-| Anarchites monocornis L. Egor. 
BHCTbIe Cavellina explicata L. Egor. 
15 Cotipuuckuf ropH3soHT | Pseudozonophylium versiforme Mark. 
z, Ne'thyris aff. mansy Khod. Tentacu- 
MseecTHAKH TeMHO-cepble [¢ NPOCJOAMH] ‘ites “tumanovi G. Ljasch. Anathyris 
Tr HH angustus Nef. Healdianella costata Pol 
40 Tlevopcxuh ropH3soHT Taeniocrada dubia Kr. et W. 


Hostimella hos'imensis P. et B. 
TlecuanuKu cepbie, cpeqHe- H MeJIKO3eP-| Copy! 30HbI Traareotriletes 
HHCTbI€, aJIEBPOJHTbI H PIHHDbI 


H. stidenbcKkntt 


Otnox*xKeHHA JOKeMOpHa, KeMOpHA H CH- 
aypa 


H. WU. Hosoxusoppim orcioya ompeseseHa HuKHedpanckaa Trigonestheria 
janica Lutk. Bane saneraior apruauTbl MH M3BecTHAKH C Schizophoria 
msi Ljasch. u Uchtospirifer nalivkini Ljasch., xapakrepHbie Ja HHuxKHe- 
HeCTPOUBETHOrO TOPH3OHTa THMAHCKOM CBHTHI. 


Tloetynusto 


Vue T HedbTH 
Segara 2 1X 1956 


Axajemua HayxK CCCP 
ILMTUPOBAHHAA JIMTEPATYPA 


1C. M. Jlompaues. B. C. Menemenuko, H.T. Uouna, Mapa Abie C€@ CP cep: 
n., Ne4 (1948). 2A. HU. Jiamenko, Bons. MOWIM, org. reon., 59, Ne 3 (1954). 


lH. Tuxouosny4, Her. xo3., Ne 8—9 (1930.) 
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Jloxazann Anangemun nwayk CCCP 
.1957. Tom 113, Ne 6 


PEOAOTM 


ll. B. ®EXOPOB 


HOBBIE JAHHbIE NO CTPATHTPA®HH HOBOKACIMMCKUX 
OTJIOKEHHM 3ANAXHOM TYPKMEHMH 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 26 XI 1956) 


Ha6.su0jenua, 1pousBeseHHble HaMu JleToM 1956 r.* Ha Uesekene, NO3BOMA 
COOOMLMTb HeEKOTOPble HOBbIe CBeCHHA O HOBOKACIIMUCKHX OTJIOXKeHUAX anal 
Hon TypKMeHHy. 

Ha cepepo-3anaquom Oepery Ueusekena B pe3yJIbTaTe HeaBHero MOJ{MbI 
OOHaXKHJICA paspe3, He H3BecTHBIi panee B. H. BeGepy u K. IJ. Kanuukomy (* 
3yecb OJ cONCTOH KeMTOBaTO-MaeBOK TOMMeH TOHKOCJIOHCTbIX HecKOB c Npd 
CAOAMH TJIMH aJIOBMaJIbHO-MpOJIOBHAaJIbHOrO XapakTepa, MOLUHOcTbIO 4—d ™ 
3asleraloT MOpcKHe cJlovcTbIe cepble MeckH c Cardium edule L., Monodacni 
caspia Eichw., Adacna plicata Eichw. u yp. MomHoctb ux u3MeHseTca OT 0,6— 
0,7 M oKosI0 Mops oO 0,2—O0,1 M B cTopoHy cyl, re OHH MOCTeNeHHO BbIK HF 
BatoTcd, WpHoOpetaa Ooee rpyOo3sepHHcTHIH XapakTep. 

STH NecKH 3aleraioT Ha Pa3MbITOH MOBePXHOCTH KOCOCJIOHCTbIX NeCKOB 
peqKuMH OO60MKaMH pakyuln: Dreissena rostriformis Dest., Didacna ei 
trigonoides Nal., Theodoxus pallasi Lindh. u yp. BuyquMOl MOMIHOCTbIO B H 
CKOJIbKO MeTpos. BpicotTa cJlod MecKoB c C. edule B MecTe ero BbIKJIMHHBaHHA 
T. €. Y ApeBHel OeperoBoh HHH, paBHa 4M Hay ypoBHem Kacnua (Amu OKOMO— 
24 M aOc. BbICOTHI). 

CnouCcTOcTh MeCKOB, MOCTHaOULHX  HOBOKacIHHcKHe MOpcKHe c10 
HOCHT SOJIOBbIH XAPaKTep HM yKa3bIBaeT, NO-BHAHMOMY, Ha TO, YTO POpMUpOBAaHH 
UX CBH3aHO Cc NlepeBeBaHHeM BePpXHEXBaJIbINCKHX MOPCKHX OTJOMKeHUH. 

PaJjOM c ONHCaHHbIM OOHAKeHHeEM BHAHO, KaK K KOHTHHEHTAIbHOM TOUT 
MlecKOB i TvIMH, NOKDPbIBaIOWNX cepble NeckH c C. edule, mpucmoHAtoTCA *KeNTO 
Batble Meck c C. edule L., Didacna crassa Eichw. u qp., o6pasyromue Teppac 
BbICOTOH 5,5—6 mM (MHHyc 22 M a6c. BbICOTHI), XOPOWIO H3BeCTHYIO Ha Bce 
Oeperax Kacnus HM OTBeWaIOMyIO MaKCHMyMYy HOBOKacnMiicKolt Tpavcrpeccu 

TakHM OOpa30M, OcCaKH TlocweqHeH OTJeJIeHbl OT HHXKHETO COA MecKOE 
ec C, edule cpaBHuTembHO MOIMHOH Tomei KOHTHHEHTAIbHbIX OTJIOXKeHHIL. 
VMHaye ropops, HMeloTca reoslorMeckue OKa3aTesbcTBa Oolee panueli Tpaue: 
rpeccHH MOps, 4eM ero ypOBeHb B 6 M Haj COBPeMeHHBIM 3epKayiom Kacnus. 

Beperopas JIMHMA ApeBHeli TpancrpeccHH Ha BbICOTe OKONO 4 M BPs Ml 
SHAUHTEJIEHO HCKao%KeHa TEKTOHWYECKHMU JIBHXKCHHAMH, MOCKOJIbKY TOUKA Ha& 
OMOKeHuA YaneHa OT Oc YeneKeHCKOH cTpyKTypbI Oomee yem Ha 10 Km. Ecan 
HM MOXKHO TOBOPHTb O HEKOTOPOM TIOMHATHH 9TOTO yyacTKa BMecTe c HMerIoIelicH 
3lecb TeppacoH, TO, 1O-BAAMMOMY, aMIIHTya ero He npeBocxognt | M, MaKclr 
MYM 2M. CrleqopaTeJIbHO, YpOBeHb TpaHcrpeccHu MOps B Hayae HOBOKacHMIF 
cKOrO Beka Obl HWKE TocMeAyIoMleH ero (pasbl, HO MpeBocxOUs COBpeMeHHBIy 

Heyapuue uecneqopanua A. V1. Ji3enc-JIuropcKoro (7) B Kapa-Boras-Toae 
NOKasaIH, YTO HOBOKACHHHCKHE OTJOMKEHUA, OTACJICHHbIe NepepbIBOM OT XB& 
ABIHCKOPO APyca, NPEACTABAMIOT COOOH cMONCTYO TOJLY MecKOB M UNOB, pasde 
JCHHBIX Wiactama comH. Bavskaa KkapTwHa wMeetca B BayTunckoli 6yXxTe 


ae PaOoTbl IPOBOAHIMCb B cocTaBe TemaTHYecKoro oTpaya TeonornuecKoro HHCTHTYTA Au 
C : 
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 MbICa Tro6-Kaparan), rye 10 JaHHbIM KacumMopmpoekta B paspe3e JOHHBIX 
VIOKeHHK HaOsOJaeTcA MepecsaMBaHue cepbIX MecKOB, HAHCTbIX NecKOB Ut 
op, cofepxauinx C. edule L., Didacna, Dreissena. Stu ocagku oruetauBO 
ACMAIOTCA OT 3aJlerawoulAX HWKE XBAJIBINCKUX OypbIX CYPIMHKOB H cyrieceli. 

Uepesopanne OcayKoB pa3M4HOrO MeXaHW4ecKoro cacTaBa HU crTereHu 
ICOJHHA B OOOHX cJLyYaTX OTPaxKaeT HEOAHOKpaTHble MepeMelleHHA Geperosoii 
iHuH Mop#. B Kapa-Boras-loue mpouecc cBoquics TO K TpeBpaleHuio ero. 
CHJIBHO 34COJICHHY!O WaryHy WIM Jake OTIHYpOBaHHoe Mepecbixarollee cove- 
9€ O3EPO, TO B OTKPHITHIM 3asHuB. 

B Bayruuckoli 6yxTe 3TH xe ABJICHHA BbIZbIBAIH B OCHOBHOM U3MeHeHust 
>XAHHYeCKOrO COCTaBa HaHOCcoB. : 

O MuHoroKpaTHbIX KOseOaHHAX YPOBHA HOBOKaCTMHcKOrO MOpA TOBOPHT 
WOKE HECKOJIbKO OeperoBblX BaJIOB B HpeyedaxX HOBOKacIHlicKOH Teppacnl, 
TOPbI€ MO2KHO OTYETIHBO HaOOfaTb B PAe AKKYMYJIATHBHBIX y4aCTKOB: 
CTOUHOrO NoOepexbA Kacnun u 2—3 3aToMJeHHble GeperoBble JIHHHH, HMerO- 
Hecad Ha Jue Kacnua Ha rayOunax 3—4, 8 u 12 M. 

Pa3pes ceBepHolt uacTH 3anaquoro Gepera Uenekena packpbipaer repeq Hamu 
(Hy H3 CTpaHul ucTopun Kacnus B NepHo HOBOKacHMicKOH TpancrpeccuH. 
PH 9TOM BiepBble MOyYeHbI TeOOrHyecKHe JOKa3saTeJbCTBa TOPO, 4TO elle 
(ONTO JO MAKCHMaJIbHOrO MOBbILIEHHA YPOBHA HOBOKacmMiicKoro 6accelina 
) BbICOThI 6 M HMeJIa MecTO TpaHcrpeccHA MOpA, ypoBeHb KOTOPOrO NOAHAVICA 
) OTHOWEHHIO K COBpeMeHHOMYy 3epKasy Kacnuickoro Mops Ha 3—4 M. 

Bnomne BeposTHO, uTo mecknH C. edule, morpe6ennbie Ha Uenekene nok 
MeTPOBbIM CJIOCEM Ha3CMHbIX OTJIOMKCHHH, OTBEVAIOT OAHOH H3 CaMbIX TlepBbIxX 
43. «TpaHCrpeccHH MOPA, CMeHHBINeH TMOCeXBaJIbINCKYIO (MAHPbIIlaKCKyI0) 
srpeccHBHy!o (pa3sy. 

K ene Goee paHHeMy MOMeHTY HOBOKAaCIHcKOli HCTOPHH, MO-BHAHMOMy, 
(HOCATCA MeckH c pakywleli C. edule var. magna Golub. u yp., npHnoquaTbie 
BOCTOUHOH yYacTH AMepoHcKoro Houlyoctposa Ha BbIcoTbI OT 12 m (o. AptTe- 
a) NO 8—-9 m (wpic Ttoprsaubl), T. e., COOTBeETCTBeEHHO, Ha 6 Hf 3 M BbIllle CBoero. 
PIYHOTO TOOKeHHA Ha GOeperax Kacnua. 

TaKOBbl HeKOTOPble BbIBOJIbI, KOTOPble MOMKHO CileJlaTb H3 PpacCCMOTpeHHA 
IBBIX JAHHbIX MO CTpaTHTpadpvH HOBOKACNHHCKHX OTOKeHHH TypKmenun. 

Uto Kacaetca aOcouoTHOrO BO3pacTa ypoBHeH HOBOKacnuHcKOrO OacceliHa 
Pa3HUHbIe MOMeHTbI HCTOPHH, TO CleqyeT OTMeTHTb OOJIbIyIO YCJIOBHOCTE: 
eX CJleJIaHHbIX MOKa oMmpeyeseHuli. ITO OTHOCHTCH MH K Halle (*) NonbITKE 
1THPOBATbh MaKCHMYM TpaucrpeccHH HayasioM XIX Beka. 

Bepostuee scero, uTo B 1800—1805rr., Koryqa Ha MecTe ocTpoBa TiosleHbero. 
II <6aHkK Trosenuiiy, a 0-oB Kysasibl ipeACTaBJAJI 13 CeO OCTPOB, HMeJIO MeCTO 
-CbMa BbICOKOe CTOAHHE YpoBHA Kacnua, nopaykKa 4—5 M Haj| COBPeMeHHBIM ero 
)102%KeHHeM (1). Creqbl Gomee BbICOKOTO YPOBHA MOPS, BbIpaxKeHHble B Bue Oe- 
-rOBOrO Bala HJIH BOJIHOMpHOOMHOH JIMHHH Teppacbl, pacioslaraloljvecH B 
KTOHMYCCKH OTHOCHTeJIbHO CHOKOMHBbIX YaCTAX TOGepexXHH Ha BbICOTe 5,0— 
M, OTHOCATCA, MO-BHAMMOMy, K Oovlee PaHHeMy MOMeHTY HCTOpHyecKoro: 
eMeHH. 


TeonormueckHi WHCTHTYT Tlocrymu10 
Axajemun HaykK CCCP 26 XI 1956 


ILUTHPOBAHHASA JIMNTEPATYPA 


15. A. Anoaaos, Tp. Mucr. oxeanon. AH CCCP, 15 (1956). 2B. Be 06 p,. 

meoKaauwuku i, Tp. leon. xom., s. 63 (1911). * A.W. seu c-JIHTOBCKHH,. 
‘enna mamaiu JI. C. Bepra, 1—8, 1952—1954, Hs. AH CCCP, 1956, crp. 121. 4 TI. B. © e- 
9pos, JAH, 78, Ned (1951). 
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IIETPOl PA®H} 


B. A. JIOMTAX3E 


CTPYKTYPHO-MEXAHHYUECKHE CBOMCTBA PJIMHMCTbIX NOPOA 
KAK NOKA3ATEJIb CTENEHH HX JIATH®HKAUMH 


(ITpedcmaeneno axademuxom H. M. Cmpaxoeoim 26 XI 1956) 


[TuHUCTbIe MOpOsbl, Kak OMpeyeueHHble JMCTepCHble CHCTeMBI, OOafalo 
‘CHOCOOHOCTHIO TO BIMAHHEM MOJICKYJAPHbIX MW SIEKTPOCTAaTHYeCKUX (MOHHBIX 
CH OOpasOBbIBaTb CBA3H M@KAY OTACJbHBIMM CJlaralolwlMMH UX YaCTHWAaMH Wi 
arperaTaMH. STH CBASH, Ha3BaHHble B CBOE BPeMA CTPYKTYPHBIMH (*), BOSHHKaIO 
MPH CeMMeHTAalMM TIMHUCTbIX OCaAKOB, a 3aTeM MOCTeNeHHO YIpOuMBaloTes 
nO Mepe NpeppallleHHA PIMHUCTHIX OCAAKOB B IIMHMCTbIe NOPOAbI HU AaJibHeEMUTer 
H3MCHCHHA PIMHMCTHIX MOpO B 3CMHOM KOpe Ha pasJIMYHbIX STalax UX JMTHD 
Kaun (*°). . 

B 3aBHCHMOCTH OT CTeNeHH pa3BHTMA M MpO4HOCTH CTPyKTYPHbIxX cBA3eH 
rIMHUCTbIe MOpOsbl NO CBOeMY COCTOAHHIO H (PH3HKO-MeXaHH¥eCKHM CBOMCTBAI 
MOrYyT 3aHHMaTb TpOMexkyTOUHOe MomoKeHHe MexKy ObICTpO MIM MeVIeHH 
PeAKCHPYIOULHMH %KHAKO- HJM BASKOTEKYYHMH HW TlaCTHUHbIMH TeslaMu 
WJleaIbHO YNpyrHMu, NpakTuyeckH HepesaKCHPYIOULUMH, TBePAbIMH TesIaM 
‘Tak Kak BX3KOCTb, MWIaCTHYHOCTb, MpOYHOCTh H YIPyrOcTb IIMHHCTHIX ‘Opo, 
ONpefesAIOTCA, TIaBHbIM OOpa3soM, CTPyKTYPHbIMH CBA3AMH, TO TaKHe CBOMCTB 
TI. A. PeOuHgepomM Ha3BaHbl CTpyKTYPHO-MexaHHyecKuMH (‘). 

Pe3yJIbTaTbl BbITIOJIHeEHHbIX HAMM HCCJIeqOBaHHH. MOKa3bIBaloT, YTO PopM 
POBaHHe CBOHCTB IIHHHCTHIX NOpOR CcBA3aHO C HCTOpHeH HX BOSHHKHOBeHUA 
NlOCMeAYIOULMX MpespallleHui B 3eMHOH KOpe, Fe OHH, MoMasan B pa3s/IMUIHbI 
YCJIOBHA, MOCTeMeHHO yTpayHBaloT OHH UpH3HakH HM CBOHCTBa HM MpHoOperaro 
Apyrue (°). IIpu Takom pa3BuTHH HamMeyaeTCA CyIeyloulad ecTeCTBeHHad reHeTH 
ueCKaA BeTBb NO{pasqeeHHH TAMHUCTbIX NOpog. 

[IpeqenbHO Maslyto cTeneHb JIMTHUKAaWMH UMeIOT TMHUCTHIe HEI. Ux ca 
yeT paccMaTpHBaTb KaK HCXOAHbIH OCaOUHbIN MaTepiasl, HakalJMBalouMic 
Ha He MOpeli, O3ep MH Apyrux Bogoemos. IIpuH nporpeccuBHOM pa3BHTHH JIMTH 
‘(PUKallM TIMHMCTbIX WJIOB H3 HHX OOpasyercA BCe pasHooOpasue FMHUCTHI 
NOpok cyOakBaIbHOrO MpOKCXO*KAeHHA, BCTPevaloWHXCH B 3eMHOM KoOpe. 

TMMHHCTbIe HbI NpeACTaBAIOT UCXOAHOe COCTOAHHE TVIMHHCTbIX OCaRKOB 
MIpH KOTOPOM HayHHaeTCA JVIMTebHbIM reOMOrHYeCKHH Mpoulecc H3MeHeHHA H 
CocTaBa, COCTOAHHA HW CBOHCTB, T. e. MpOWecc POPMHPOBaHHA PIMHUCTHIX NOpoA 
‘OHM Tofpasyensiorca nO rpaHymomMeTpHuecKOoMy HM MHHepambHOMy cocTaBy 
mo cocTaBy MW COfep2xKaHvlo OpraHvyecKOro BelleCTBa, EMKOCTH NOrMouleHHuas 
‘COCTaBY NOFIOWCHHbIX KAaTHOHOB M CTeNeHH 3sacomenuli. M3 noKa3aTeneh usu! 
KO-Me€XaHWYeCKAX CBOHCTB VIA HHX BaXXKHO YUHTbIBATb Te, KOTOpble XapakTepH) 
3yIOT MX KOHCHCTEHIMIO, CXKHMAeMOCTb HM COMPOTHBJeHHe CABUTy. | 

IIpH akkKyMYJAUMH FIWHHCTbIX OCaAKOB B BOHOL cpege nepBonayanbHe 
cBoOoj{HaA Boa B HX COcTaBe NpeobsaqaeT Ha BOAOl cCBA3aHHOM, KOHUeHTpalAs 
MHHEpaJIbHbIX YaCTH B EMHMUe OObeMa OCaKa MaJla, BOSHMKAIOWWe pH Koay 
rYAAUMH B3AMMOJeCHCTBHA M@KAY MHHePaJIbHbIMH YaCTHWaMu — CTpyKTYypHbId 
BASH BeCbMa OCJaOseHbI. MunepadbHble YaCTHUbI CHJIbHO PHpaTHpOBaHbl, Kak 
H OCaOK B WesoM. CocToaHue ero OObINHO ABHO JIM CKpbITO TeKyyee. BuicoKa 
‘ECTECTBEHHAA BUla2KHOCTb OOYCOBIMBaeT OOJIbUIYIO NOABHXKHOCTh HJIOB, a Tak 
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THTCHCHBHOC PasBUTHE B HX TOJIMe TEOXUMHYECKUX HU, OCOGeHHO, OHOXHMHUe- 
< Tipolleccos (°). 
TpowHocTa MIMHHCTBIX WJIOB TpeeIbHO Masia H Up Mpusoxwkennu Jake 
PIX YCHJIHMH OHH MOUTH MrHOBeHHO MepexoAAT B Tekyyee cocTrosnue. Tocae 
AHHYECKOPO PaspyWeHHA OHH OOJlaaloT CHOCOOHOCTHIO BOCCTAaHaBJIMBAaTb CO 
ACHEM CBOW CTPYKTYPHbIe CBASH, T. €. OOMANaloT CHOCOOHOCTbIO K THKCOTpON- 
TIpeppauleHHAM. OTO CBOLCTBO TIHHHCTbIX HOB ONHO U3 THOWUHeMUIMX. 
_AeCHCTBHEM BepTHKaJIbHOll Harpy3KH HJIbI XapaKTepH3ylOTCA CBOOOHBIM 
OTHEHHEM, CONPOBOAMalOWHMCA BbMKHMaHHeEM CBOOOAHOLi BoE (°). 
STOPYIO Ppyliny cocTaB/AI0T IpeHMyWecTBeEHHO MAPKue, Maso yIlJIOTHEHHbIe 
10CTH TIMHMCTHIX NOPOA pasM4YHOrO rpaHysOMeTpHyeckoro HM MuHepavb- 
) cocTaBa H cBolicTB. Takue riMHHCTbIe MOpOAbl KONTHHEHTaIbHOrO, JlaryH- 
) +H MOPCKOPO MpOHCXOKeCHHA BCTPevalorcA IIPpeHMyLlecTBeHHO cpesu YeT- 
MUHBIX WIM Coulee APeCBHUX OTJIOKEHHH, 3asleralolulux Ha HeOOWbUIOLI rayOu- 
OT NIOBEPXHOCTH 3eMJIH B IWaTPOPMeHHBIX OOAaCTAX. 
-TPYKTYPHble CBASH B STUX MOpofax, iaBHbIM OOpasoM, Koary.IALHOHHO- 
-oTpomnple (*), He *ecTKHe, MOOHJbHbIe. B3aumojelicrBusA MexKIy MHHepaJib- 
HM 3€PHaMH B 3HaYHTeJIbHOM CTeNeHH OCaOMeHbI PasBHTHeEM BOJHBIX VW BOJ- 
OJIIOHAHBIX COJIBBATHBIX TJICHOK, OKa3bIBaIOWHX TMwacTHpulupyrouee — 
iaruaroulee JercTBue. Ilosromy STH Noposbl OGbINHO OTHOCAT K KaTeropHH 
<AX — CBASHBIX, CKPbITOTeKYYHX WIM NwacTHuHEIX. B mopaxX MATKHX Pau 
eT HaXOJMTbCA HW CBOOO,HAA HMMOOMIM30BaHHaA BOA. 
lecbopMalwv MATKUX TINH CBASAHbI TOKO C paspyllleNHeM CTPyKTY PHBIX 
eli H, TulaBHbIM OOpa3soM, c ecsbopMalneli cobBATHO-aCOpOUHOHHBIX Tie- 
CBA3aHHOH Bogbl. IIpH Masbix Harpy3KaX TJIMHbI OKa3bIBaIOT HeKOTOpOe 
JOTHBJIeHHe CBUry, OOHapyXuBaloT yipyrve cBOlicTBa, pH MOBbILeHHH 
)Y3KM B HHX OBICTPO pa3sBHBaloTcA JecsbopMalnu MacTuyeckue. B ornuuue 
BepJbIX Tel, B HHX OCTATOUHbIe AePopMallHH BCerga COMYTCTBYIOT yIpyruM 
€ IIPH MaJIbIX Harpy3Kax, IpH¥eM OCTaTOUHble JeopMallHH MOTYT B JecATKH 
IIpeBblluaTb yupyrue. Ilepuoy pemakcaluu HanpsaxeHHH B MATKUX PviMHax 
HHTeEJIBHO He MposowKUTeseH. JA HUX XapaKTepHbl ABJICHUA Nos3yyectH, 
AHHbIe C MeJVICHHbIMH e*—OpMalUMAMH HW OTXKATHEM COJIEBATHbIX CJIOCB BOJbI 
PpaBHTawHOHHOM yIIJIOTHeHHH. 
‘peTbio Tpylly CocTaBIAIOT YNJIOTHCHHbI€ pa3HOCTH TIHHHCTHIX NoOpog, 
€pTHUHble HH Oosee ApeBHHe, pasM4YHOrO cocTaBa Hu cBOolicTB. Ilopogpl 
-Tpynmbl MoryT ObITb KOHTHHEHTAJIbHOrO, JaryHHOrO HJIM MOpcKOrO MpoKc- 
JeHHA cpefHeH CTeneHH JIMTHPUKAWHH, T. e. HCIbITABLIHe OTHOCHTeJIbHO 
IMCHHYIO YIIIOTHAIONLYIO Harpy3ky. 
JHM HMEIOT MacCTHUHy10 HIM MOJIYTBep Ay!O KOHCHCTeHIMIO, COePpKaT TOMbKO 
A@HHYIO BO,y. CHsIbI MOJIeKYJIAPpHOrO B3aHMOJelCTBUA Me*K]y wacTulamMu 
mueHb!l. HexoTopoe sHayeHie MOryT HMeTb HM KPHCTaJIJIH3aMOHHO-KOHJeH- 
[OHHbIe CBA3H, BOSHHKAIOULMe B Pe3YJIbTATe KPHCTANIH3alHH Coe U3 BOL- 
pacTBOpoB, OAHaKO TakHe CBA3H MMeIOT NOAYHHEHHOe 3HayeHHe. [1poanocrs 
| NOBbINeHA. JlechopMallHH HMeIOT XapakTep CTPYKTYpHO-acopOuHOHHBIX( : 
Harpy3Ke JO HeKOTOporo mpefesa OOHapy2xKUBaloT yipyrve CBOHCTBa, 
NOBbINeHHH YCUJIMM pasBUBalorca HwlacTMyecKHe JehopMaluu. OcraTounbie 
PMA SHAYHTeJIbHbI H ConyrcTByior yupyruM. Tlepnoq pemakcalmu Ha- 
KeHMH 3HauuTeseH. Jia HUX XapaKTePHbIl ABJICHHA NOJISyYeCTH, CBASAHHbIe 
CbMa Me/WICHHBIMH JePOpMalHAMH HM OT2KATHeM COJIbBATHbIX CJIOCB BOB. 
OTHeHHe HOCHT XapakTep 3aTPyAHCHHOM WIM 3aMeAJICHHOM KOHCO/MAalMH. 
lernepTyio rpynny oOpa3yioT HOposbl BbICOKOM CTeMeHH JIMTHpUKALMH. 
WYHBIMH TIpeCTaBHTeIAMM Cpe HHX ABJISIOTCA pasHooOpasuble aprHui- 
I, BCTPeYalOHMecA TOMbKO Cpe KOPeHHbIX NOpon TwaTPOPMeHHbIX H, OCO- 
oO 4UaCTO, CpeqM CKNaquaTbIx oOvacTel. 
TH MOPOsbl MOryT ObITb KOHTHHEHTAaMbHOTO, JaryHHOrO HJM MOPCKOrO TIpo- 
yKeHuA. BpreneHve passiMYHbIX TeHeTHYCCKHX PasHOCTeH CpeAW KOHTH- 
aJIbHEIX OOPasOBaHHit 3aTpyAHeHO BCJeACTBHe 3HAYHTeIbHOH HX H3MCHCH- 
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AprusuTbt OOaaioT MpOWHbIMH KPHCTAaJIJIM3alMOHHO- KOHJeCHCaMOHHb 
CBA3AMH, Hapsyly C KOTOPbIMH JeHCTBYIOT CBA3H MOJIeKYJIAPHBIe. Hamm 
COJbBATHbIX IpOCIOeK CBA3AHHOM BOJbI He 9KPAaHHPYyeT MOJIHOCTHIO CHJIbI MO. 
KYJIAPHOTO B3aHMOJeHcCTBHA MexKAy YaCcTHUaMH, HO OKAa3bIBaeT nulactTupul 
pyloulee JelicTBHe. ITH NOpObl MOXKHO CUHTATb NpeACTaBHTeMAMH MOJYTB 
JbIX Tel. OHH O6aaloT HEKOTOPOH XKeCTKOCTbIO, HO HHOra TyFomsacrHut 
Ilpu narpy3kaxX JO BpeMeHHOFO COMPOTHBJIeHHA CKAaTHIO NPOABJAIOT yIpyl 
cBolictsa. J] HeKOTOpbIX H3 STHX MOpO XapakTePHbl ABJIGEHHA yINPyrHux | 
cieelicTBH, BCJIeACTBHe 3aMeJVICHHBIX ecbopMalMi MIeHOK CBA3aHHOH BO] 
BpemeHHoe COMpoOTHBJIeHHe CxKaTHIO He MpeBbliiiaeT CMH, WIM WeCATKOB |} 
JIOrpaMMOB Ha KBajipaTHbIlt caHTMMeTp. IIpuH Harpy3kax, BbISbIBAaIOWIMX Pasi 
WeHHe CTPyKTyPHbIX CBA3eH, MepeXOAAT B MwacTHYHOe COCTOAHHe C 60. 
IMM TepHogqom pesakcauuMuH. YNOTHeEHHe HOCHT XapakTep 3aMeJICHHOHW KC 
COIMalHu, COMps»KeHO C Pa3PbIBOM CTPYKTYPHBIX cBAseH H C AecsopMauy 
COJIbBATHO-aCOPOIMMOHHBIX CIOeB CBA3AHHOH BObI. JkeopmMaluu cTpykKTypH 
MW CTPYKTVpHo-aycop6unouHble. B HeApaX 3eMJIH B OOaCTH MOBbIWeHHBIX Ji 
JICHHi ABJICHHA MO3yYecTH CBA3AHbI He TOJIbKO C HepeKpHcTa/Msalven I 
KOTOPbIX KOMIIOHEHTOB, HO H C ABJICHHAMH MeJJIeHHOPO rpaBUTalMOHHOTO yi 
HEHHA, COMPOBO*KMaloulerocA OTKATHEM CBASAHHOH BOI. 

Ilatyio rpynny o6pa3yroT TakHe Ke NOpOsbl, KaK HW HeTBePTYIO, HO pesesb 
BbICOKOM CTeMeHH JIMTHDUKALMH. ITO NOJYCKaJIbHble NOPOAbI NepexoAHoro TuMa 
OcaOUHbIX K MeTamopduyeckuM. K stow rpynme OJKHbI OTHOCHTbCA CJ1aHl 
BaTble aprHJIMMTbI H OTUACTH TIMHHCTHIe CJIaHUbl, BCTPeYalolHeCA TOJIbKO Cpe 
KOPeHHbIX MOpos, MiaTPOpMeHHBIX HW OCOOeHHO YacTO cpeu cKsaqyary 
oOacTen. 

OTH MOposb! OGNalalwoT MPOVHbIMH KPHCTAaJJIM3alHOHHO-KOHJeHCalHOHHbl 
CBA3HMH, ABJIAIOTCA TIpeACTABUTeAMH TBepAbIX Te. OHM OONaalOoT *KeCTKOCTE 
pH HalipsAxKeHHAX JO Upesesma MpONOPUMOHaIbHOCTH UX JedopMauHH HM 
yupyru XapakTep, Up HanpsxeHHAX, MpeBbillalolulu4xX STOT Mpexes, O06 
PyXKHBaloT XpyNKHH XapakTep pa3pbiBa — pacTpecKuBaloTca, edopma 
MX CTaHOBATCA HeoOpaTHMbIMH. BpemMeHHoe COMpOTHBJIeHHe CKAaTHIO U3 
psxeTCA COTHAMHM KHJOrpaMMOB Ha KBapaTHbI canTuMeTp. I]pounocTb ompe 
JIA€TCH IIPOUHOCTbIO HX CTPYKTYPHbIX CBA3e€H WM MpOUHOCTHIO Cwlaratollux 
HepaJIbHbIX OOpas0BaHH. JtecopMauHH COMpAxKeHbI C Pa3pbIBOM KaK CTP 
TYPHbIX CBA3eH, TaK H KPHCTaJJIOB pa3IH4YHbIX MUHepawoB. B Hespax 3e 
B OOaCTH NOBbILWeHHbIX JaBJIeHHH WH TeMMepaTypbl Id HHX XapaKTepHbl 
J@HHA MOJI3yYeCTH, BbIpaKalollHecA B MeJVICHHbIX Je*popMalluAX MHHepaJIbH 
KOMIIOHEHTOB — UX TepeKpHCTa/IM3allyn. 


Jlenunrpaackui ropHbii MHCTHTYT Tlocrynuso 
26 XI 1956 
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Aoxnaaygs Ankagqemun nayx CCCP 
1957. Tom 113, Ns 6 


IMAJEOHTOJIOTHA 


H. K. BEPEWJATHH 


NJIEMACTOWEHOBBIE MOSBOHOUHBIE H3 HEWIEPbI KYJ{APO I 
B KOFO-OCETHH HW UX 3HAYEHHE JIA PA3SPABOTKM MCTOPHH 
®AYHbI HW JIAHAWIA®TOB KABKA3A 


(ITpedcmaenexo akademuxom E. H. Taeaosckum 11 II 1957) 


B 1955 r. apxeonor B. 1. Jlto6un (4) orkppin BecbMa BaxkKHoe 3a XOpOHeHHe 
YAuH Tpya YeoBeKa M OCTaTKOB 2KHBOTHBIX YeTBePTHYHOTO Mepnosa B Me- 
pax ropbl Uacopamm-Xox B ymlenbe peuku J>KomKopa — seBoro MpuToKa 
[oHa. 

Buiqaroululica B pembetbe MpaBoro CKOHA yIenbA JONOMUTOBBIA MaccuB 
IcoBanH-XOX ypounula Kyyapo, Haxoqauuiica npotup cenenua Kepauca, 
JIbHO «H3be@H» KapCcTOM; 

ero rpeOu1o pacnosoxKe- 
[| MHOFOUHCJICHHbIe BOPOH- 

M 3alaquHbl, a ceBep- 
e— 0 CKJOHaM coces- 
HM OaKH — KapoBble m0- 


ar give aed 


Buyopoh cocTtaB H YHCICHHOCTb KOCTHBIX OCTaTKOB H3 
MaAeCOMMTHYECKHX CNOeB Nemeprt Kyzapo | 


Une q 
Ha  O%KHOM ckuJlOHeE Buabl acket| ocoben 
CCHBa, OOpe3aHHOM peu- 
H, UMeeTCA H€CKOJIbKO : ot a a : : 
omk (Canis cf. lupus L. 

Te a ike JIucunja (Vulpes cf. vulpes L.) ' 2 2 
meg 1 ADEBERHOSK yCTap~ Tlemepupii mezBegb (Ursus aff. spe- | 820 25 
KCBbIMH 3apOCJIAMH. laeus Rosm.) 
HanOoupuiu uuTepec. Bapcyk (Meles cf. meles L.) 6 2 
qd apxeojoruyecKHxX HC- Jleonapy (Panthera aff. pardus Ls) 2 ZA 

pee Cypox (Marmota sp.) ‘ 3 1 
SAOBAHUM =MPCACTABAAIOT ManoasaatcKu XxOMAaK (Mesocricetus 3 2 
HeEOOJIbilHe Neilepbl, Pac- _aff. auratus Water.) 
O*KeHHbIe NOYTH pyr ee sp.) é : 

ocopor inoceros sp. 

ee pe re BOG, Ka6au (Sus cf. scrofa L.) 3 2 
JO M Ha yPOBHeM Mops Baaropogupili onenb (Cervus cf. ela- 64 7 
Ha 250—300 M Hay pyc- phus L.) 
M peukKH. Kocyua (Capreolus cf. Situs Ug) ie é 
) .  Apxap (Ovis cf. ammon L. 
Be i250— 1956 rr. UPS AS Typ (Bison aut Bos) 2 1 
[UJIMCb PaCKOIKH (JBYX 
IOB BepXHeH Melilepbl a 
apo I. Ora neuepa uMe- Utoro 948 | 55 


BH HaKJIOHHOrO K JOry 
JUJopa BbICOTOIO OT 3 JO 


[, JuidHoIO Jo 50 Mu WMpHHOIO B 2—4 M, C ABYMA BXOJaMH -— IOKHBIM Hi 

TOUHBIM. 

CyraHHucTO-MbiieBaTble CJIOH 1OXKHOTO BXOfa OTJOKeHbI, TMO-BHMMOMY, 

}OJIBIUHM MeuepHbIM py4beM, HCTHpaBlIHM KOCTH, OpyAHA u PJIbIObI OJIOMHTA: 

Kamenuble OpyAuA 3 HW2KHHUX Cl0eB 2-MeTPOBOH TOJIUH, NO MHeHHIO 

[l. Jlto6una, allempeKoro u MycTbepcKoro OOmMKa. B BepXHUX COAX o6Ha- 

bl H  Kevwle3a. 

KeHbI H3JeHA 3TOXH HeOJIKTa, OpoH3 i ; 

Hamu Opin uccmesqoBaHbl OGJOMKH KOCTeH KPYMHbiX IMJI@CHCTOMCHOBbIX 

SKOMMTAIOWIUX, JOObITHIX MaJieOHMTHYeCKHMH OXOTHHKAMH H, B MEHbILIeM 
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qucjle—OCTaTKH MeIKHX (MOHMA@HHbIX (pHJIMHaMM) 2KHBOTHBIX. BoJIblIHHCTBO KC 
cTeli CHJIbHO (POCCHJIM30BaHO, llasleBoH OKPacKH C TeMHbIMM JeHAPHTaMA H Mae 
nokagaTerb npoKamuBanua oT 800 fo 1000— oObrmHbIM AA HWKHETO MVIeHCTC 


iy 
Ue 


SS 


WAG 


Pue. |. Kecrw HekOTOpbIX 2XHBOTHBIX H3 Nemlepb! Kyzapo I. | 
1—o6n10Mok wepoi BepxHe uemocTH smepHubt Reptilia 
Varanidae (?) gen. sp., 2—5—s3y6bl H NsAcTHAaAH KOCTb TellepHoro 
MeyBeaa, 6 — OOOMOK BepxXHel YemIOCcTH meonapya, 7 — HHKHAA 
yeJOCTb CypKa, 8 — HH%KHAA UeIOCTb MasoasHaTCKOrO XOMa<Ka, 
9 — KopeHHowH sy6 AuKOOpasa Hu ero cTepTas OBepxHocTb, /0 — | 
KONbITHaA (ananra Hocopora, 1//— oOnoMOK pora Kocyan, 12—o6s0- | 

MOK (alaHra OaropogzHoro OeHA, J3—15 OONOMOK NAcTH, Pananra 

Ww TapaHHax KocTb apxapa. Pucyuku /, 3, 8 wu 9 jan B mac- 

mTaOe BaBoe Ooee KpyMHOM, 4eM OCTAIbHbIe, T. €. B HATYpaJb- 

HYyIO BeHUMHY 


wena* (°). Cpequ 8500 dparmentos yfasocb BbHIABHTb JO 950 onpeyeuHMs 
npuHajnekamux 14 Bugam 3BepeH (ta6m. | u puc. 1). 

OctasbHble OOJOMKH NpHHaWexKaT, BEPOATHO, Tak2Ke TeitlepHOMy MejlBe 
M cpefHeH BeJIMYHHbI KOMbITHDIM. OOHAPyXeHbI ellie e/[MHMUHbIe KOCTH M11 


| 
* Anam3 m06e3HO MpoHsBeyeH B AaOopatopuu VM. I. Iugonanuxo. | 
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H KPyMHOM XMU{HOH suepHbI C COXpaHHocTbIO Toro >%Ke THMa, YTO H KOCTH 
MJI€HCTOWeHOBLIX 3Bepeli. Bepxuasd YemtocTbh sToro sillepa HMesla TeKOJOHTHbIe 
SyObl, NocaxKeHHble uallle, YeM yY COBPeMeHHEIX BapaHos (puc. |, /). 

_ OxesnyHO, B Kakyto-To (pasy mvieficrouena KCepOUTHbIMe NaHUapT u cay- 
HMMCTHUeCKHH KOMIUIeKc MepeHeasuaTcKoro THNa — ¢ JeomapqoM, .MKOGpa3om, 
XOMAKOM, apXapOM Hi AIMepOM — 3aXOJHJI WIMPOKHM SA3bIKOM C ora Yepes Cy- 
pam u Vimepernto na Boupmolt Kapxas3. 

Meypefb 13 nemepp! Kyfapo Obit 61M30K K Bep XHeIJIeHCTOWe@HOBOMY eBpo- 

jneickomy Ursus spelaeus Rosm. (puc. 1 (2—5)). Kocru 6yporo megpeqa Ursus 
jarctos L. serpeyaiorca JIMlb B MOCenaneOHTHeCKHX COAX. 
OctaTku seonapya (puc. 1, 6) u cypKa (puc. 1, 7) B meficrouene Kaska3a 
[BCTpeveHb! BepBbIe. OTMeTHM, 4TO B CpeHerelcTOWeHOBOli tbayHe BOCTOUHOrO 
3akaBkaspA (Bunarajbl) vleonapfa He oOHapyxeno (1). Uemocrb KaBKa3cKoro 
Cypka, BO3MOXKHO POJCTBeEHHOrO aubuuiickomy Marmota marmota L. u anraii- 
|CKOMY CypKaM, OTJIMY¥aeTCA OT YemocTH OaliOaka Marmota bobac Miill. 6omb- 
idieHl MACCHBHOCTbIO HM HHbIM H3rHOoM BeHeyHOrO oTpocTKa. Kocru mamoa3uaT- 
CKOrO XOMAKAa BCTpedaloTcad Kak B MaJleOJIUTHYeCCKHX CJIOAX, TAK HM B HOBeHILAX 
OTJIOXKEHHAX. 

~ IIneficrouenospli WukOOpa3 B WeHTpasIbHOM 3akaBKa3be, KaK OKa3aJiocb, 
ObII OoNIee OM3OK MO BeMYHHE K COBpeMeHHOMy asuatcKomy Hystrix leucura 
Sykes u appukaucKkomy H. cristata L., uem k oOuTaBilemy B CpeHeM IelicTo- 
mene BocTouHorO SakaBkKa3bA MeakKoMy H. vinogradovi Arg. 
| Bnepsble B KaBKa3CKOM MasleOHTe OOHaPyXKeHbI OCTaTKH KaKOFO-TO HOCO- 
tpora. Kocysias uv OapaH 9m0xH 3axopoHeHHA B Kyyapol 6Opimu O1H3KH 10 BesH- 
4¥HHe K COBPCMe€HHBIM KPYIHbIM (POpMaM, COXpaHHBUIMMCA B UeHTpasbuol Asnuu 
(puc. 1, 1/, 13-—15). OueHb Noka3aTesbHO OTCYTCTBHE OCTATKOB KO3JIOB, CTOJIb 
DObINHBIX B BePXHEMAJICOHTHYCCKHX CTOAHKAX 3alayHoro SakaBka3ba (°). 

YUHTbIBAA SKOJIOPHIO OOHapy2KeHHbIX B KyJapo I BuyoB 3Bepeli, MOKHO Ay- 
aTb, YTO B STOXY HaKOIMJIeHHA APCBHHX KOCTHbIX OCTATKOB IeHTPaslbHoe 3a- 
KAaBKa3be ObIJIO OTHOCHTeJIbBHO HH3KHM IJIOCKOrOpbeM C MATKHMH yBaslaMH. 
KauMaT palioHa Obl BepOATHO Telliee H ONH30K K CyllecTByollleMy Tenepb 
3 KypHHckolH HH3MeHHOCTH BOCTOUHOrO 3akaBKa3bA WIM B JOMHeE cpeqHero 
Apakca. O6 3TOM CBHJeTeJIbCTBYIOT H OCTATKH BbIMeplleH ALkepHubI. Boobie 
3IMAHHA BbICOKOFOpbsA H JI€EHHKOB 10 (ayHHCTHYeCKOMY COCTaBY HWKHHX C0eB 
paiione ypounmla Kyfapo He 3aMeruo, | ‘ 

Cyqa 10 pay bakToB H COMOCTaBJIeHHH, SMOXY HAKOMJeHHA OCHOBHOM Maccbl 
fxocTeli B Teillepe MOXKHO OTHECTH K HavaJly cpefHero IvielicTolena. I 
Cnefbl A peBHeli 2Ku3HH B Temepe Kyapo I noyrsepxaior JO H3BecTHOHK 
ieTeneHH B3rsAybI reosoros (7, °) O rpaHAvOSHbIX AudpepeHUHPOBaHHbIX MOAHA- 
raax Kapka3a Ha NpOTHKeHHH YeTBepTHYHOrO NMepHosa. 


S3oom0rH4yecKHH HHCTHTYT Ilocrynusto 
Axajyemuu Hayk CCCP it JUL de iy 


IMTHPOBAHHAS JIMNTEPATYPA 


1H. K. Bepemaruu, Maexonutawume Kasxasa (Mctopna dopmupopanna dayHbl) 
0952. 271. A. Bapgauauuy, Tlocrnmmoyenosaa ucropua UepHomopcKo-Kaskascko- 
Kaciulickoli o6mactu, 1948. *® B. HW. Tpomos, Tp. Uucr. reon. nay, 64, reon. cep., 17 
71948). *B. 11. JlIw6unun, A. A. Dopmosos, MccneqopanHa HHxKHEeTO ManeoAUTa 
33 CCCP 32a gecaTh ner (1946—1956), 1956. © H.W. Hukoaaes, Tp. Komucc. no u3yy. 
fietseptuuH. nepvoga, 8, (1949). ° H.T. Iugonauako, Hospi Mero ompeyereHus 
eONOTHYeCKOFO BO3PacTa HCKOMAaeMbIX KOCTeli YeTBePTHYHOM CHCTeMBI, 1952. 
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Bape He ‘Ananemuu nayk CCCP 
1957. Tom 113, N 6 


ITAJIEOHTOJIOTH f 


MW. A. KYMLWOBA 


JMATOMOBBIE BOJOPOCJIN AKYATbIJIbCKHX OTJIOWKKEHHM PAMOHA 
YPAJIbCKA 


(ITpedcmaeseno axademuxom B. H. Cykauesoim 3 I 1957) 


Uckonaempble JHaTOMOBbIe BOOPOCIM HaXOJAT Bce OobUe H OONbWIe NpHMe 
HeHHA B TeOsJOrHu MpH cTpaTurpa*uyecKkoM paCWIeCHeHHU TOM OCaOUHbIX M10: 
PO, MPeHMYULeCTBEHHO TpeTHYHOrO H YeTBEPTHYHOTO BOspacTos. Tlostomy 
HaXOKH J{HaTOMOBBIX BOfOpocseli UMeIOT Oo/IbOe NpakTHYecKOe 3HayeHHe 
/ Pa6oT, NOCBALLCHHBIX HCCMeOBaHuIO CIOpb! WHATOMOBbIX BOAOpOcIeH akya 
rbIJIbCKOFO Apyca, JO CHX MOP HeT; TOKO B reomoruyeckoH paOote K. A. Anu 
Saye (1) mpuBefeH HeOombuIoH cnucoK (7 BHOB) AHAaTOMOBbIX BOOpocuel 
ompeqenenHpix 3. A. Ulumopok v3 akuarblibcKHxX OTNOKeHHH AsepOaliKaHa 

B 1951—1953 rr. JlenunrpagcKul dbusvan Tugponpoekta mpoBo,us HHxKe: 
HeEPHO-reovIOrHyeCKHe H3bICKAaHHA B Palione cpeyHero Teyenua p. Ypan (palior 
r. Ypampeka). B o6HaxKeHHAX MH MHOTOUNCJICHHDIX Ppaspe3aX, BCKPbITbIX CKBa: 
X%KHHaMH, Oblla yCTAHOBJIeHa MOMHaA TOMa ak¥arblIbCKHX OTJOMKeHHH, Npes 
CTABJICHHbIX TOPH30HTAJIbHO-CJIOHCTbIMH, IIPeHMYILeCTBeEHHO CepbIMH H TeMHO 
CepbIMH TvIHHaMH, perxke MecKaMH HM CylecaMH, C OoraToH Makpo- H MUKpotay 
HOH, a TaKxKe C PpaCTHTebHbIMH OCTaTKaMH. 

IIpH MukKpocKonHyecKHX HCCIeOBaHHAX STKX OTOXReHHH Hamu Opina 06 
HapyxenHa Ooratan dbilopa WHaTOMOBbIX BOAOpocsel (96 BuyoB). Bcero uccseqo 
BaHO 250 O6pa30B aKUarblIbCKHX TyIMH H3 15 CKBaxKHH HW OAHOTO OOHAKeHU 
(o6pa3ubl coOpaHb! Hamu copMectHO c JI. MW. Bopopukonpim u M.T. Kunuann)| 

B cHcTeMaTH¥eCKOM OTHOLIeCHHH NpeocOmafatolllee yucNO BUOB (86%) OTHO! 
cvuTcA K Nopsyky Pennales u sHauvTebHO MeHbluee (14%) — k nopsayKy Cen! 
trales. Bugbl nopsyxa Mediales orcytctTBytorT. 

@jopa OKasasacb OUCH CaMOOBITHOH; MHOFHe BUI AHATOMOBbIX BOZOpocsel 
OTMMYAIOTCA OT COBPCMeCHHBIX HM YeETBEPTHYHIX pasMepamu, cbopMoili cTEOP a 
H XapaKTepOM CTPYKTYDPbI. 

Hameyenbl TpH 9KOJOrHYeCKHX KOMMeKca, OTparKalolllve ycOBuA obmmay 
Huu: 1) AMTOpabHbIL COMOHOBATOBOAHO-MOpCKOH C MIpHMeCbIO MpeCHOBOHBIA 
M MP€CHOBOAHO-COJIOHOBaTOBOAHBIX BHAOB; 2) MaHKTOHHbIli HepUTHYeCKHE CO) 
JOHOBATOBOHO-MOPCKOH C MPHMECbIO JIMTOPaJIbHbIX BUOB; 3) MHTOPadbHO: 
eae C MmpeoOafaHHeM COJOHOBAaTOBOAHOrO Bua — Campylodiscus cly} 
peus Ehr 


TlepBpiit KOMIIJI€KC CJIaraeTCA CJIEYIOUIMMH BUaMH: 


(m)* Melosira sulcats (Ehr.) Ktz — OUeHb 4acTO 
(m) Rhabdonema minutum Ktz — HepeaKo 

(m) Grammatophora oceanica (Ehr.) Grun. —B macce 
(sBp.) Synedra tabulata (Ag.) Ktz. — Heperko 
(c-m)  Cocconeis scutellum Ehr. — O4e€Hb 4acTo 
(c-m) Achnanthes brevipes Ag. — HepelKo 

() Diploneis bomboides var. media Grun. — 4acTo 

() D. bombus Ehr. — 4acTo 

(c-m) D. didyma (Ehr.) Ci. — HepeaKo 

(nm) D. dombilttensis (Grun.) Cl. — 4acTo 


1 
* Coxpamlenue: (mM) — MopcKHe BHyBI, (C-M) — COMOHOBAaTOBOAHO-mopcKue, (m-c) — mipec: 
HOBOJIHO-COJIOHOBATOBOHbIe, (I) — MpecHOBOAHble, (9Bp) —SBpPHraMHHDIe BYABI. 
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(9Bp.) D. Smithii (Breb.) Cl. var. rhombica Mer. — OUeHb 4acTO 


(c-m) Navicula digitoradiata (Gna) Whe Slo VEE — 4acTo 
(m) N. granulata Boil — HepezKO 
(m) N. lyra var. elliptica A. S. — yacTo 
(m) N. monilifera var. heterosticha Cl. — 4acTo 
(m) Pinnularia quadratarea A. S. — HéperzKo 
(m) Trachyneis aspera (Ehr.) Cl. u var. intermedia 
Grum. — O4eHb WacTO 
(c-m) Caloneis formosa (Greg.) Cl. var. — yacTo 
(m-c) Epithemia turgida (Ehr.) Ktz. — HepeaKo 
(c) Nitzschia cocconeiformis Grun.c pasHoBuyHocTamu— uacro 
(m) N. granulata Grun. — O4eHb acto 
(c) N. punctata(W. Sm.) Grun. F —oueHb 4aCTO 
(m1-c) N. sigma (Ktz.) W. Sm. —oueHb YacTo 
Surirella sp. — HepeyKo 


QOTOT KOMIeKc OOHAPy%KeH B aKUAPbWIbCKHX TMHAX GObIIMHCTBA mpoH- 
-HHBIX CKBa?KHH H ABJIACTCH OCHOBHBIM AAPOM aK¥arblIbCKOH (pOpbl UaTOMO- 
IX BOMOpocieH AA ManHoro pahoua. 

Bropoii, naHkTOHHbIli HePHTHYeCKHH, KOMMNIeKc BKMIOVaeT CEWyIOULHe ]O- 
MHUpytlollHe BHIbI: 


(c) Thalassiosira aculeata Pr. - Lavr. —B macce 

(c) Th. coronata Pr. - Lavr. —B Mmacce 
Thalassiosira sp. sp. — OUeHb 4acTO 

(M) Rhizosolenia calcar avis Schultze — 4acTo 

(m) Chaetoceros sp. (cmoppt) — O4eHb 4acTO 

(c) Fragilaria maeotica Milcv. var. —B Macce 

(m) Thalassionema nitzschioides Gr. —B macce 


K 9THM BHaM B OTJIOMKECHHAX, NPOMJeCHHDIX OAHOH M3 CKBaXKUH, MpHOaB- 
AeETCA MOPCKOH CeBepHbIH Buy Thalossiosira hyalina (Grun.) Gran, pa3BurTbtit 
macce. 

YkKa3aHHbIt KOMMJIEKC HEH3MeHHO COMPOBOMKAaeTCA MHTOPAJIbHbIMH BUaMyU, 
XOJAULUMH B COCTaB NepRoro KOMIMVeKCa, YTO NOKa3bIBaeT Ha OJM30CTb 3TOTO 
spuTHYeCKOrO MIaHKTOHA K MoGepexKb1oO Oaccehua. 

TpeTHi, IHTOpasbHO-aryHHbll KOMIMVJIEKC, MpeACTaBJeHHbI COMOHOBAaTOBOL- 
IM BUZOM Campylodiscus clypeus Ehr., pa3BuTbim B Macce, H COJOHOBaTOBOL- 
)-MopcKuM Caloneis formosa (Greg.) Cl. var., BcTpe¥alollMMcs «OueHb YacTO», 
aHiJeH B OTJIOXKEHHAX, MPOHJeCHHbIX TOJbKO OAHOK CKBaxKHHOM' 3 Ha riyOnHaXx 
34,10-—182,10 m u 171,30—171,35 M. 

PacmpeyemeHve yCTaHOBJICHHbIX KOMMJICKCOB B TOJIMe€ aKYarblIbCKHX OT- 
MKEHHH CHH3y BBepX XapaKkTepH3yeT H3MeHeHUA OacceliHa, B KOTOPOM OTKJ1a- 
SIBAJIUCb OCAKH, COsep2xKallive WHaTOMOBble BOAOpOcJN. 

Oco6eHHO YeTKO 3TH THMbI pasBHTHA CbOpbl AHaTOMOBHIX BOMOpoceH AKya- 
IwibcKoro OacceliHa MOXHO MpocsequTb MO paspesy CKBaxKHHbI 3 (palou 

JjappuucKoro), rye BbIeAIOTCA CyleAyrOulMe TOPH3OHTEI: 

1. 191,0—186,8 m. Menkopogubii OacceHi ¢ pasBHTHeM COJOHOBATOBOAHO- 
OPCKHX H MpeCHOBOAHO-COJIOHOBATOBOAHBIX BugoB (Caloneis formosa (Greg.) 
|. var., Epithemia turgida (Ehr.), Ktz., Nitzschia granulata Grun.). 

2. 186,8—179,0 m. Onpecnenue OacceliHa; BO3MO2%KHO OOpas0BaHve JaryHbl 
faccopoe pa3sBuTue Campulodiscus clypeus Ehr.). 

3. 179,0—167,1 m. IIponuKHopenHe MopcKHX TryOMHHBIX BOA (MaccoBoe 
a3BuTue Coscinodiscus asteromphalus Ehr., Thalassionema nitzschioides 
run., Hapsafy Cc JIMTOpasbHbIMH BHaMu). 

B cepequne STOrO NepHoja NPOUSOLIO BpeMeHHOe OTCTYMJIeHHe MOPCKHX BOA 
oOmesienne Gaccelina (Ha rmyOune 171,3 m BeTpeyeH «B Macce» Campylodiscus 
ypeus Ehr.). , 

4. 167,1—162,3. O6menenve u HeOombIIOe ONpecHeHHe OacceHHa (HTOpastb- 
sii COJMOHOBATOBOJHO-MOPCKOM KOMIIJICKC C IIPHMeCbIO MpeCHOBOJHbIX HW MpecHo- 
)IHO-COJIOHOBATOBOAHBIX BHOB). 

5. 162,3—149,3 m. Yruy6nenne Oaccelia, MaccoBoe pasBUTHe HEPUTHYECKHX 
gion Thalassiosira aculeata Pr.-Lavr., Th. coronata Pr.-Lavr., Fragilaria 
aeotica Milov. var. Thalassionema nitzschioides Grun.). 
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6. 149,3—143,0 m. Tlocrenennoe o6memenve u perpeccua OacceliHa (HecKo 
KO JIMTOPaJIbHbIX BHOB, KOTOPbIe B BBILWeeKall4X OTMOKEHHAX HCIESAIO: 

B oTsoxKeHHAX, MpOMAeHHbIX APyrHMH CKBaxKHHaMH, BCTPeyeHbI NepBbIN 
BTOPOH KOMIJICKCbI, T. €. CTaQHA JlaryHbl OTCYTCTByeT. 

OcaxeHve HCCIeOBAHHbIX NOPOA akuarblIbCkKOro APyCa NPOMCXOMJO B Ip 
OpexKHbIX YCJIOBHAX MOpcKOrO OacceliHa C COJIEHOCTbIO HHKe HOPMAJIbH 
TnyOnna Gaccelina He OCTaBasaCb MOCTOAHHOM, O YeM CBHJeTeLCTBYeT CMe 
Pa3JIMUYHbIX 9KOMOPHYECKUX KOMIVIEKCOB HATOMOBBIX BOAOPOCJeH B OTJORKEHHA| 
MpOlJCHHbIX CKBaXKHHOK 3. OTOT %Ke BbIBOA NOATBEPXKAaeTCA HW JaHHbIMU ae 
cbayHbI (OcTpakogbl), MakpoayHbl, NasleOKapMosOruyecKUX H JIMTOJIOrO-MUBep 
JIOPHYeCKHX aHaH30B (’). 

Hapsly ¢ akyarbibCKUMM AMaTOMOBbIMH, B HCCJI€(OBAHHBIX OOpasilax BCT 
yaloTCH B OOJbUIOM KOJIHYeCTBe J[MaTOMOBble NasleoreHoBoro BospacTa. O 
HAXOJATCA 3eCb BO BTOPHUHOM 3asleraHHu OslaroapA MHTCHCHBHOMY Pa3MBbil 
NOACTHNAIOILUNX TNavleOreHoBbix Mopox Bosamu AxkuarblibcKoro Oaccelina. 

Jia cpaBHeHus akYarblIbCKOM Gioppl Obll UsyyeH OOpasell CepbixX TMH | 
Capatosckoro SaBpomxKba, U3 KoneKuHH A. A. Unrypseson, jaTApoBali 
elO Ha OCHOBaHHH TIblIbUeBOrO aHaJIH3a aKUAabIJIOM. 

V3 30 BcTpeyeHHbIx 3eCcb BHAOB 24 Hav eHbl B aKYArbIIbCKUX OTJOKeCHH 
patona r. Ypanpcka. Ho pu cpaBHeHHu culeqyeT yyeCTb, YTO U3 aaa 
CKHX OTIOKeHHM CapaTOBCKOrO 3aBOINKbA OblJI NPOCMOTpeH BCero OHH OOpase 

B 2KOMOPHYeCKOM OTHOUIeCHHM JMaTOMOBaA *lopa akuarblla CapaToBCKol 
SaBOJDKbA HOCHT Oomee OMpPeCHeHHbIM XapakTep, Ha YTO YKa3bIBaeT MaCCoORt 
Pa3BHTHe IPpeCHOBOJHO-COJIOHOBaTOBOAHBIX BUAOB poya Epithemia. 

VutTepecubim HW MOKa3aTeJIbHbIM B OTHOWICHHH pOcTBa (iop WaeT Ham cpat 
HeHWe aKYarblIbCKOH JMaTOMOBOL cblopbl c Gosee ApeBHuMU daopamu Kacnn} 
cko-UepHomopckoro OacceliHa HM COBpeMeHHOH qdwopok Kacnulickoro mop 

Tak B CapMaTCKHX, M9OTHYCCKUX UH aKWAPbIbCKHX OTJIOMKCHHAX BbIABJIC 
TakHe OOMIMe BHJbIl, KOTOPbI€ HEH3BECTHbI B OTJIOMKCHHAX APYruX BOspacTo 
OHM JaI0T BCIIBILIKY pasBHTHA BO BCeX STHX Tpex Apycax. OTo Fragilaria maeo 
ca Milov. u Thalassiosira coronata Pr.- Lavr. Th. coronata Pr.- Lay 
onucaHa A. V1. IIpourkunolt-Jlaspenko u u3 UepHoro mops ¥ BCTpeyeHa B Mact 
B CapMaTCKHX OTJIO*KeHHAX TaMaHcKoro Mosyoctpopa (°). Fragilaria maeoti¢ 
Milov. onucana VW. B. Munopanosoli u3 M90THYeCKHX OTMO%KeHHH TaMaHcKol 
mosyoctposa (°). AkuarblibcKad (bopMa oTMHMYaeTCH OT Hee IO CTpyKType 
HOJ2KHA ObITh BbIeeHa B HOBY!IO pasHOBHAHOCTH. IlocmeqHaAA BCTpeyeHa HaM 
KPOMe aKUaPblIbCKHX OTJIOKeHHH, B M9OTHYeECKHX tora CCCP (c6oppl Tumuenk 
KOJWJI€KIMA Kaceypb Ooranuku JleHuurpaycKoro rocyapcTBeHHOTO yHuBepc 
Teta uM. A. A. )KjaHopa). | 

Beero o6mjuX BHAOB C CapMaTcKuMH — 36, c m30THYecKuMu —20 (?,°,14 
Bo3MoxKHO, UTO IPH JaIbHeHIUMX HCCeAOBAaHHAX CapMaTCKOH, M90THUeCKON 
akYarblJIbCKOM (Op yacTCA BbIABHTb OoObUIOe HCO OOMLMX BUAOB WIA 9TH 
APYCOB. | 

IIpu cpaBHeHuw akuarbiIbCKOH opbl C coBpemMeHHoM cbopow Kacnni 
CKOrO MOP, H3BECTHOM MO JIMTepaTypHBIM JaHHbMm (?,5), OOMIMMH OKasasiod 
30 BUAOB; MHOrHe BALI, XapakTepHble JIA akYarblWIbCKOrO Apyca, B COBpeMe! 
Hom Kacnuu He BCTpeyaloTca. 

CytecTBoBaHHe B JIMTepaType pasMMUHbIX TOUCK 3peHHA Ha NYTH NPOHUKHE 
BeHHA AKYAPbIIbCKOH Tpancrpeccun (") WeaeT TaK2xKe HEOOXOAUMBIM CpaBHeHt 
AKYAPbIIbCKOH (PJOPbI HW C MexKJIe(HHKOBLIMH (buopamu (7). pu strom ycraHoBser 
Hasmune 50 o6ujux BUOB. Ho Bee STH COMME BUI BCTPeyaIOTCA HB OTIOMKeHUA 
APYTMX BOspacTOB HW HE ABNAIOTCA PYKOBOAAIMIMMH JIA akUAPbIIbCKOrO Apycé 

Hamwune B aKYarbiIbCKHX OTJOXKeCHHAX B OOMbUIOM KOMHUeCTBe BHOF 
BCTPeYeHHbIX TOJIbKO B CapMaTe H M9OTHCe C TAKMMH Ke BbICOKUMU OLleHKaM 
BCTpevaeMOCcTH, CONMKACT AKYAPbIIbCKY10 (POpy AMATOMOBLIX BOAOpPocseli c caf 
MaTCKOH HW M9OTHUeCKON. 

C [pyro cropoubl, cyleqyeT OTMeTHTb B ak¥arbIECKOH rope TaKoli x¢ 
AofonoOuBbIii Bu, Kak Thalassiosira hyalina (Grun.) Gran. | 
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TlonyveHHble HaMH JaHHbIe ABJAIOTCA HayaJIOM JasmbHelimero yrsy61eHHOro 
YYCHHA AKYAPbIIbCKON COPbl WHATOMOBbIX BOAOPOcueH, UTO HEOOXOAUMO AIA 


OHYATEIbHOTO Pa3spellleHHA CNOPHOrO BOoMpoca O MyTAX pacnpoctTpaneHua 
YarblIbCKOH TpaHcrpeccuu. ° 


3a WeHHbIe yKa3aHHA MH COBETLI BO BPeMA MOeBbIX MaPIpyToB, a TakxKe 


lepHO KaMepaJbHOK OOpaoorKH MaTepHaJia IpHHOULy UCKpeHHto1o Onarojap- 
cTb JI. MW. Boposukopy u M. [. Kunnann. 


Ilocrynuso 
Tel 1957 


WHTHPOBAHHAS JIMTEPATYPA 


1K. A. Anu-3aze, Axuarpinpcxni apyc Asep6afmxana, 1954. 2 A. JI. Benunr, 
| 10 KOMIsIekcH. u3y4. Kacnulicxoro mops, 1 (1937). % E. A. Tanouos, 3an. Ho- 
occHiicK. Om. ecrecTB., 39 (1914). 4*M.T. Kunuauu, Martepvanpt k naneoreorpa- 
4 JlappuucKo-Ypanpexoro paliona CepepHoro IIpukacnua B MJIHOWeHOBOe HM YeTBepTHUHOe 
ma. AdtopedepatT KaHxHAaTcKOH Aucceprauun, JITY, 1954. * UW. A. Kuceaes, Tp. 
KOMMVJIeKCH. H3y4. Kacnuiicxoro mops, 3, 1940. § HW.B. MuaoBauosa, Bor. matep. 
. cnop. paci. Bor. uucr. um. B. JI. Komapopa AH CCCP, 10, 1955. * B.C. Tlopeuxaa, 
.3an.JIDY, cep. 6on. Hayk, B40, No 191 (1955). ® A.W. WpomKuua-Jlappeuko, 
T. MaTep. OTA. cnop. pact. Bor. uucr. uo. B. JI. Komapopa AH CCCP, 10, 1955. ® A.C. Cas- 
‘ako, Vas. Kuesck. cry. kpyxKa ucceg. npup., 1 (1911). 19 A. Missuna, COopuH. 
ecTb 25-neTHaA HayuH. feat. B. WU. Bepuagcxoro, 1913. 
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Jloxnaysr Akayemun Hayk COCGP 
1957. Tom 113, Ne 6 


T'HCTOJIOI'H 


A. HW. BPAYJE 


HEKOTOPbIE JIAHHbIE O KOMMEHCATOPHOM NIEPECTPOMKE 
JIAM®ATHYECKOH CHCTEMDI 


(ITpedcmaeneno axademuxom H. H. Anuuxoeoim 18 II 1957) 


Hecmorps Ha NosBsIeHHe B NocNeqHHe TOAbI paooT, MOCBALLEHHbIX KOMITe: 
caTopHoli Mepectpolike numcbaTuyeckoi cuctemp! (?,4,°—8), stor BoMpoc BCe er 
ocTaeTca HeJocTaTOuHO Hu3yYeHHbIM. MemKyy TeM, Oe3 BOCIIOJIHCHHA COOTBETC 
BYIOIWUX MpoObeOB HEBO3MOXHO CYHTb O CBOMCTBaX JuMaTHyecKOrO pycuJa 
O J\Mana3oHe ero ApeHaxkuok (byHKUMH Kak B HOPMAJIbHbIX, TaK, OCOOeHHO, B Tl. 
TOJOPHYeCKUX ycCOBHAX. Pa3pelieHHe STHX BOMPOCOB HeEOOXOJMMO, B YaCTH 
CTH, JWI BbINCHeHMA MaToreHesa OTeKOB, B MpeOTBpalleHHH KOTOPHIX JHMd) 
THYeCKOM CHCTeMe MpHHaexKUT 3HAUMTebHaA pob (°,"4). 

B HacTOAMeM COOGMIEHHH MIPHBOAATCA pe3syJIbTaTbl HU3yYeHHA MpHcnocobl 
TeJIbHOH PeaKUHH 3eCMeHTOB JMM@aTHYeCKOM CHCTeMbI IPH yCHJIeHHOM OTTO! 
mo HMM suMdbl. B I cepuu onbiros NyTeM HaJIOKeHHA CAaBJMBalOlWeh IMraTyp 
Ha BOPOTHY!0 BeHY KOII€K MH KPOJIMKOB JOCTHraJOCb yBeJIMYeHHe KOJIMYeCT 
nocTynarouleH, a Kak CJieCTBHe STOTO H pesopOupyemod M3 OproWHHHOH Nowo0c 
MKUAKOCTH: JIMM(POOTTOK YCHJIMBaeTCA, H KOJIMYECTBO BbIeIAIOMeHCA U3 rpy 
Horo NpoToKa sHMpbI pesko BospactaetT (??). B sTHxX 9KCMepHMeHTaX UCcey 
Baloch JiMMcbaTHYecKOe pycsiO AvadparMasIbHOH OPproulHHbl, MpHHUMaroLlle 
HaHOosbluee yuacTHe BO BCaCbIBaHHH U3 yKa3aHHOW NOJIOCTH, a TaK2XKe OTBOJ, 
mie 3arpyHHHbIe UMaTHYeCKHe COCYAbl H PerHOHAPHble y3JIbl, pacnoox«e! 
HbIe NO xofy art. mammariae int. Bo II cepuu onbirop u3yyena nepecTpoHy 
OTBOAAMHX JIMMPaTHYeCKHX KOJWIEKTOPOB 3aHeH KOHeEUHOCTH HM MapaaopTai 
HbIX PCrHOHaPHbIX y3JIOB Noce NepeBASKH NOAB3AOWHOK WH HH KHeEH NOM 
BeHbI y MecTa ee OOpasoBanHa. I lpekpalenue OTTOKA M0 HM B 3HAUHTeJIbHOH CT 
MeHH KOMNeHCHpyeTca BNOMOOHbIX YCMOBHAX YCHJIeHHOH UNpKysAuueH umd, 
Jjvadparmasibuad OprouinHa UCCeAOBaHa MpeMMYILeCTBEHHO Ha TOTAJIbHbIX 1 
MapaTax, a Apyrve OOLeKTHI, 3aIMTbIe B WeWIOHAMH, LeOMNAMH-Napadun u 
Napapuu, — Ha Cpe3ax, OKPalleHHbIX Pa3JINUHbIMH FeMATOKCHJIMHaMH, 9u1ac 
Hom TonmbOopua, no Manuiopy 4 Bau-lusony. PerukymMHoBbie BonOKHAa HMMIpE 
HupoBabb! 10 BusbiuoscKomy. Jlumdatuyeckoe pycso AuadbparMbl BbIABAO 
no metogy Vocudora (*). Linpoko npuMensanacb Takxe (busMosorMyueckaa HHbE 
WHA JMMPaTHyeCKHX COCYAOB TPHMaHOBOL CHHbIO. JAMBOTHbIC YOUBAJIMCb B Cpo. 
no 12—15 cyTok noewe onepanun. | 

B o6eux cepHxAX OMbITOB NepBble H3MeHeHHA MuMdaTuYecKorO pycaa CBO}, 
JIMCb K PaCWIMpeHHIO OTBOAAIMX MHMaTHYeCKHX COCYAOB HM K YyBeJHYeHI 
PperHOHapHbIX y3JIOB, YTO CorsjacyeTcCA C paHee ONYyOMKOBaHHbIMH JaHHbe 
(,°). OTH H3MeHEHHA MOXKHO ObIO KOHCTaTHPOBaTb B onbitax II CepHH y: 
yepe3s 30—60 MuH. Nocue onepaunu. B JanbHeiuiem OHM Hapactamu, ger 
OMHM CYTKH JIMM@aTHyecKHe y3uIbl HMeJIM BHA YBeMYCHHBIX B pasMepax, 
Obl OTeYHbIX OOpasoBaHHlt. Tlocme cbukcatuu in situ YerKO BLIABANOCh nepenc¢ 
HeHHe BC€X CHHYCOB MMOH, a PeTHKYAPHbI CHHIMTHE Obl pesKo pacTAH} 
OgHako Mocse Nepepesku MpHBOAAMMX UM OTBOAMUX CocyAOB y3ulbl Cpasy ; 
cnaflamucb. Tem He MeHee B ipenapatax CHHycbi (Gobweli YacTHIO NIpoMexyT¢ 
Hbl€) OblIM YMepeHHO pacluMpeHbl, H B HUX (MpeMMyNeCcTBeHHO B onpirax II | 
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Puce. 1 Pao 


Puc. 1. Peskoe pacuinpenne cHHycoB MOsroBoro BelllecTBa 3arpyfHHHOFO AMMaTHYecKOrO y3a 
KOUIKH Yepes 8 CyTOK MOCJe HaOKeHHA CABIN BAalOWeH JWMraTypbl Ha BOpOTHyi0 BeHy. YB. 80 X 


Puc. 2. Petukyapuaad ctpoma pacwiHMpeHHoro cHHyca 3arpyfHHHOrO muMaTHuecKorO y3u1a 
KowkH. Ys. 550 < 


Puc. 3 Puc. 4 

POBeHOCHBIX COCyJOB 3arpyAHHHOTO mumatuue- 

ocme HamoxmKeHHA CaBINBAIOWeH WMTaTypbl Ha BOPOTHYtO 

peHy. YB. 300 X 

BeHOCHbIX COCYJOB MOSPOBEIX IHyPOB MapaaopTasbHOrO JIHM- 

2 cyToK mocse NepeBs3s Ku NOAB3IOWHOM BeHbI TOM Ke CTOPOHBI. 
Ys. 300 X 


Puc. 3. 3HaqHTetbHOe yBeH¥eHHe KaslMOpa K 
«koro y3uia Kouiku yepes 14 cyToK nl 


Puc. 4. Yeennuenne kaHu6Opa Kpo 
«paTuuecKoro yaa KpO/IMKa Hepes | 


| JAH, r. 113, No 6. bpayze 


f= 


iM) HMeJIOCb HEKOTOPoe Bapbupyiollee B PasHbIX OMbITaX, HO B OOuleM orpaHH- 
HHOE KOJIMYECTBO SPHTpouHTOB. IlocTosHHO OOpamlano Ha ce6a BHHMaHHe 
IParKCHHOe NOBbILEHHOe KPOBEHAMOJIHCHHe KPOBEHOCHBIX CocyoB (OCcobeHHO 
AHJIAPOB) Kak B (pOJWIMKyslaX, TaK H B MOS3TOBbIX IWHypax. 

Ilo mepe yBervyeHna nposomKuTenbHOCTH SKCNE€PHMeCHTOB Pa3MepbI Y3JIOB 
ICTPO BOSpacTaJIH H y2ke Yepes 4—6 AHeli B 2—2,5 pasa npeBbillanu BeMYHHY 
OTBETCTBYIOIWHX Y3JIOB KOHTPOJIbHBIX MKHBOTHBIX. «OTeyHocTb» mumcbaTHye- 
HX Y3JIOB OTCYTCTBOBAIA, H Pa3MePbl HX HE H3MeCHAJIMCh He TOJIbKO MOCMe BbI- 
VICHHA, CBASAHHOTO C NepepeskOH MPHBOAAUIMX H OTBOAAMIMX COCYOB, HO H 
CE + HAHeECeHHA Haypesos. : 

Hauunas c 2—3 cyToK noce onepanuu B PpacIluMpeHHbIxX CuHycax (puc. 1) 
NETJIHBO BBIABIANACh MPOMHPepalHA BIeCMEHTOB PeTHKYJAPHOH CTPOMBI, KOH- 
Pbl KOTOPOH CTAHOBHJIHCb XOPOLWO pa3JIMYHMbIMH BCJIEACTBHeE Oomee peKoro 
ICOJOKEHUA JHMPOUMTOB (puc. 2). Launa nporonsasmaTHyecKUX OTPOCTKOB, 
eAMHAIOMINX ApOcoseprxKallne yYaCTKH, SHAYHTebHO BapbupoBasla, OHAKO 
oOmleM MaJIO OTJIMYalaCb OT HaOOJaemMoli B HOpMe. «Orpy6eHus» CTpoMbl, 
HaPYKEHHOFO MPH XPOHHYECKHX HarHOMTeJbHbIX Mpoueccax (1!), He ormeya- 
cb. ONMCaHHble H3MeCHEHHA B MpOMeKYTOUNIX HB UCHTPaJIbHOM CHHYycaXx ObiuH 
IpaxKeHbl pesye, YEM B KPaeBbIX, YTO COPacyeTCA C y2Ke CeaHHbIMH HaGJI0- 
HUAMH ('*). [locreneHHo yTommlavcb Kalicya HW TpadeKysbl. Kpopersopuaa 
JHKUHA Y3JI0B, Cy NO BHELIHeEMy BLY POMWIHKYJOB H MO3FOBbIX IMHYPOB, 
-BUAMMOMY, He HapylllaslaCb, XOTA OTJeJIbHbIe INHYPbI Ka3aJIMCb B OOMbWeH HH 
sHbIUeH CTeENeHH HCTOHYeHHBIMH. HaynHan c 6—7 cyTOK onbiTa 3HayHTeMbHO 
SeJIMUMBAJICH KaJIMOp HAXOJAMLUXCA B JIMMPOHAHBIX CKOMJICHHAX KPOBECHOCHBIX 
cyop (puc. 3 u 4), a HapsAy Cc STHM, KaK NOKa3auM MHbEKILMM, BOSPacTasO 
[CIO KPOBCHOCHBIX KallHJJIApOB. Takum oOpa3om, MepectTpolika y3J10B compo- 
pKalacCb YCHJIGHHeEM HX BaCKYJIApH3auHH. Mmesiee MecTo Ha paHHHX CpoKax 
IBITOB MepeNOJIHeHHe KalHJJAPOB (POPMeCHHbIMH 3JIeMeHTaMH KPOBH MocTe- 
HHO CMeHAJIOCb OObIUHBIM KPOBeHalOsIHeHHeM. 

MsmeHeHua B CTPpOCHHH CT€HKH OTBOAMINX COCYJOB pa3IHYHOrTO KaHOpa 
OJMJIMCb, Tpem*ke Bcero, K YBeIHYCHHIO YHCIa SaACTHYUeCKHX, a HECKOJIbKO 
3Hee HM KOJIJIareHOBbIX BOJIOKOH. B pesyuibTaTe yepes 7—10 cyTok mocue 
epalluu CTeHKH CocyOB yTouulanucb. IIpH 9TOM SaCTHYeCKHe. 9JICEMCHTbI KOH- 
HTPHPOBaJIHMCb TIPeHMYIMeCTBeHHO CYOSHAOTeNHAaJIbHO, a KOJIIareHOBbIe, Ha- 
OTHB, B Hapy2KHbIX coAxX. HeckoOJIbKO BO3pacTasIO YHCIO raKUX MbILUeCTHbIX 
leroK. HauuHaa c 10—12 cyrok yBesHunBalacb rycTOTa KalWJJAPHOH JIMM- 
THYECKOH CeTH JHadparMabHOH OpIoOuIHHb!, BCeACTBHe HOBOOOpasoBaHHs 
KOTOpOorO HCA KalHJWIApoB. 

AHaJIM3 MOJIYYeCHHBIX JAHHBIX 3aCTaBJIAeT, NpexKe BCero, B NOJIHOM COOTBeT- 
BUH C paHee ONYyOMMKOBaHHbIMH JaHHbIMH (*) OTMeTHTb OOJIbILyIO MacTHy- 
CTb H3YYCHHBIX SJIEMeHTOB JIMMaTHYeCKOrO pycJla H UX XOpouryto Upucnoco6- 
€MOCTb K HOBbIM yCJIOBHAM (PYHKIMOHHPOBaHHA, YTO OOeCIIeYMBaeT BO3MOX- 
CTh yCHJICHHOrO OTTOKA 2KUKOCTH OT TKaHel. ITO OOCTOATEbCTBO UMeeT He- 
MHEHHO BaxKHOe 3HaYeHHe JIA UpeOTBpalleHHA OTeKa TIpH BCeM MHOrOOOpa- 
1 BbISbIBAIOWUX ero (bakTOposB. Boecte c TeM CoMocTaBsIeHHe JaHHbIX O KOMIICH- 
POPHOM MepecTpolike pa3JIMUHbIX 3BEHbeB JIMM@aTHYeCKOrO PyCJla 3aCTAaB/AeCT 
H3HaTb, TO CpeM HUX HanOoulee NaOMJIbHbIMA OOPa30BaHHAMH ABAIOTCA 
MaTHuecKHe y3JIbl, B KOTOPbIX OTYETJIMBO BbIPaxKeHHbIe H3MCHEHHA HacTy- 
OT PaHbilie, YeEM B OTBOMAMINX JIMMaTHYeCKUX CoOCyfaX H KallMJWApax ae 
K, ABIeHHA MpomHepauuu peTHKYJAPHOM OCHOBbI y310B HaOsIO{aloTCs 
Ha TOM cTaqMH, Kora B CTeHKe PaClUHPeHHbIX JMMaTHYeCKUX COCcyOB 
HW OObIMHHIX MeTOAax OOPaOOTKH MpenapaToR ele HUKAKUX U3MeHeEHHH He OOHa- 
KHBACTCA. YKa3aHHOe 3aKJIIOUCHHe MbI CUHTAeCM HY2KHbIM OCO6O NOAYepKHYTb, 


* OuyeBHHO, ITO CHesaHHOe 3aKsIOUcCHHe HMeeT COBEPIIeCHHO HHOM CMBbIC, YeM yTBepKe- 
| pala apropos (cm. (!°)) 0 BbICOKOM peakKTHBHOCTH JHMaTHUeCKHX Y3/IOB Ha OCHOBAHHH OITBI- 
C XPOHH¥eCKOH HNTOKCHKANHeH, TONOJAHHEM HJIN HEMOMHOLCHHbIM M¥TAHHeM %KUBOTHBIX 
p. Mopdonoruueckhe H3MeHeHHA JMMpaTHyecKHX Y3/10B, KAaK H BbISbIBAIOLIMe HX NPHYHHbI, 
PMX YCJIOBHAX COBEPUIEHHO MHbIe, YeM B HalIHX 9KCMepHMeCHTAX. 
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HOCKOJIBKY B AO CHX MOp ONYOJMKOBAHHBIX MCCeOBAHHAX CTPYKTYPHOH Tey 
cTpolike JIMM(aTHYeECKHX Y3JI0B TPH YCHJIeHHOM JMM@OOTTOKe He yeJIAsIC 
JJOJMKHOrO BHUMAaHHsA. 

CneklyeT nouaratTb, YO OCOOO 3HAYHTeMbHaA WAaCTHYHOCTh JIMMpaTHyeck 
y3vJ10B OOyculoBsIeHa PANOM (PakTOPOB, CpeAH KOTOPbIX HECOMHEHHY10 POJlb Ue 
CHOCOOHOCTb K Npomucbepallud UX peTHKyApHOH crpoMbI. BMecTe c TeM HYx 
yuecTb, YTO CYMMapHad WOMlab MOMepeyHbIxX CeYeHHH MPHHOCAMIMX COCY HOB | 
JIOB IIpeBblluaer aHaJlOrHHyio MOWa lb BbIHOCALerO cocya (KyOuK, WHT. Ho (* 
To OSOCTOATEIbCTBO, M0-BUAMMOMy, CMOcoOcTByIOllee B HOPMe PUJIbTPalluH 4ac 
*KHKOCTH H3 JIMM(pbI B KpOBb (°), HOJMKHO NIPpMBOAUTb MPH YCHJIEHHOM JIMM@OOT1 
Ke K Goee 3HAUMTebHOMY MOBBILIEHHIO JaBJICHHA B y3s1aX, YeM B MMMaTHyeCK 
cocyyjax. Ilostomy BecbMa BepOsTHO, 4TO (pakTOP, BbISbIBAIONM MepecTport 
BC€X 3BEHbeB JIMMPaTHYeCKOM CHCTeMbI, OKa3bIBaeT HaMOOJIbIee BIMAHMe MMe 
HO Ha TKaHb y3JIOB BHe 3€BHCMMOCTH OT pAa COMYTCTBYIOWIUX OOCTOATeIbCI 
K stTomy csieqyer OOaBHTb, YTO TIpH YCHJICHHOM JIMMPOOTTOKe HauHHal 
(bYHKUMOHUpPOBAaTbh pesepBHble WHMdaTHyeckue cocyybl (*,4,°~*), uTO CHMxKe 
JlaBJICHHe B OCHOBHBIX KOuIeKTopax. HecmoTps Ha pasBHTHe OKOJIbHOrO JMMg 
oOpalleHus, B HallHX OMbITaX B HCCJIeAOBaHHble WHMaTMyeCKHe y3JIbl NPOAC 
*KaslO MOCTyNaTb Sosbu0e KONMYeCTBO HME. EcM yKa3aHHoe TpesMos0% 
He ClipapesiuBo, TO OOHapyxKeHHaA YCHJIeHHad BaCKyJApHsalluAa MMpat 
YeCKHX Y3JIOB OOeCHeyHBaeT He TOJIbKO HX KOMMEHCATOPHy!O TMepecTpoukK 
HO HW MOCTyMeHve M3 JIMMbI B KPOBb OO/bWero KOJMYCCTBA HKHAKOCTH. F 
JOJDKHO HMeTb BaoxKHOe 3HAUeHHe JIA CHHKCHHA JaBJICHHA B y3laxX MW AIA yCTT 
HeHHA, TEM CaMbIM, NpelATCTBHA Ha NYTH WApPKyJAUHH uM@bIl. BoickasaHs 
MIpewMooKeHHe NOLTBepxXaeTcA TEM, YTO MPH KOMMeHCaTOpHOli MepecTpoli 
JuMaTHyeCKHX Y3JIOB OCOCCHHO 3HAYHTeJIbHO H3MeHACTCA BeEHO3HOe PyYyCcJO) 
KannOp aptepHii BospactaeT B MeHbWWeH cTeneHu. Ec Obl ycuuieHHaa Bac 
JIAPH3alHA y3JIOB OOeCNeyHBasa TOJIbKO HX BOSPOCIUIHe B XOJe€ KOMITeHCaTOP 
NepecTpOHKU MOTPeOHOCTH B MHTATeJIbHbIX BeIeCTBAX, TO CKOJIbKO-HHOy Jb 3 
YHTeJIbBHOM PasHUIbl B COCTOAHHM apTepHasIbHOrO HM BEHOSHOTO pycwia He JOU 
HO ObIIO CyLecTBOBaTb. Hasmune ee CBUJeTebCTByeT 06 OCOOeCHHO 3HAUHTe 
HOM Harpy3Ke Ha BCHOSHBbIe COCYAbI, YTO MOXKHO OObACHUTh JIMIUIb NOCTYNVIeH 
B HUX 3HaYHTeJIbHOrO KOJIMYeECTBA HKUAKOCTH, NPOHMKWeH B CHHYCbI y3JIOB | 
JMMaTHYeCKUX COCYOB. 

Cka3aHHoe NOATBepxKaeT HelpepbIBHOe B3aHMOJelCTBHe KPOBeHOCHOH 
JIMMaTHYeCKOH CHCTeMbI HW HEOOXOAMMOCTh HM3yYeHHA KOMNeHCaTOPHOH me 
CTPpOHKH cocyfucToro pycla B IeJIOM. 


PyHxKcKH MeqHUMHCKHH HHCTHTYT Tlocrynuso | 
11 X° 1956 


UMTMPOBAHHAA JIMTEPATYPA 


A. A. Ka 
Tr; Who 

A. Kae 
H. Mup 
5B 


aHosB, OOmaa aHatomMun u dusHonOrHA JHM@aTHuecKOH CHCTeMBI, 19 
218). dos, Pycck, apx. anatT., ructon. wu sMOpuvon., 7, 2, 219 (19 
Sie HMaH, COopH. AHaToMHaA BHYTpHOpraHHbIx cocyfos, 1948, crp. 2 
Sule Jal 110608, COopx. AnaTomHa” BHYTpHopraHABIx cocyfoB, JI., 19! 
cTp. 264. .B. Tlerpospckui, @usuon. xaxyps. CCCP, 40, 3, 21 (198 
*M.T. Ip upec, Becr. pentrenon. w paquon., 17, 216 (1936). 7M.T. pus. 
Pentrenorpapua aumparuueckolt cuctempl, 1948. ® M.T. Ilpusec, C6opx. Anatom 
BHYTpHOpraHnHblx cocyoB, 1948, crp. 258. °W. Pycuak, Kanunu. meq., 82, 1, 23 (199 
to JI. Tl. Caaseus3on, Hexoroppie BOINpPOCbl CTpOeCHHA H (yHKWHH maMdaTuuec: 
ysuos, Jiuccepranus, lee 1954. wie A. ]l. Co6Oomesa, Apx. naton., 17) 1) 62 (198 

A. Djarelli,I.Mascjo, Riv.anat., pathol.e oncol., 10, 6, 767 (1955). 38 W. Ma 
hoff, Verhand. d. Deutsch. Gesellsch. f. Pathol., 190 (1954). 4J. Rousznge 
M. Féldi, G. Szabo, Schweiz. med. Wchschr., 85, 43, 1037 (1955). 75 HH. Ree 
viere,G. Valette, Physiologie du systéme lymphatique, 1937. 


H 
ii 
fo) 


* 

Xo onepalu HH B OLHOM ONbITe He MOF 3aTPyAHUTb OTTOK BeHO3HOI KPOBH OT HM 
THYCCKHX y310B. Huxkutol0 Mosylo BeHY NepeBASbIBAJIM 3HAUHTeMBHO HDKeE YpoBHA Braye 
B Hee BeH, APeHHPyiOWlNXx Napaaoprasbuble y3ubl. 
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413, Ne 6, SenenuH 


T. 


Horsaye Axagemuu nayr CCCP 
1957. Tom 113, NM 6 


rHCTOJIOTHA 


A. B. 3EJIEHHH 


H3MEHEHUS B WIMTOBU HOH DKEJIESE NOCJIE YAJIEHHSA 
CIMHHOMOSLOBbIX UYBCTBUTEJIBHbIX Y3JIOB 


(Tpedcmaeaeno akademuxom JI. C. Ilmepn 28 I 1957) 


B HacTOAIMee BPCMH TBeEPAO yCTaHOBJeHO, 4TO NepHdbepHueckHe OTPOCTKH 
(CMPOHOB CIIHHHOMOSIOBbIX UYBCTBHTeJIbHbIX Y3JI0OB OOpasyloT pellelTopHbie 
IKOHUAHHA TOUTH BO BC€X BHYTPeHHAX OpraHax. B TO Ke BpeMA SKCMepHMeH- 
‘aJIbHbI€ MCMbITKH YCTAHOBUTb HaJIHUHe HHHEPBalW 3a CUeT STHX Y3JIOB WHTO- 
IMHO wewespi (°) H ee BHEOpraHHbIxX cocyjoB (3) He yBeHuasNcb ycnexom. Me- 
Ky TeM, J\JIA MIHMILeBOJla, B TeCHOM KOHTAKTe C KOTOPbIM pacnoslaraeTca, Kak H3- 
ECTHO, WLHTOBHHaH KeJlesa, NOKAa8aHO HasMYMe CNMHHOMO3rOBOH UyBCTBH- 
eIbHOH HHHeEpBallMH (*), UTO KOCBEHHbIM OOpa3soM TOBOPHT O BEPOATHOCTH Tako 
{HHEPBalH H [WIA WLMTOBHAHOM x*Kese3bl. B nowb3y BOSMOXKHOCTH CHMHAJIbHOL 
{HHEPBaUHH WHTOBHAHOK Keesbl TOBOPAT U MaTepHaJIbl HEKOTOPbIX aHATOMH- 
e@CKHX HcceqoBaHHH (*). 

YcTaHOBJIeHO, YTO B OpraHax Nocle YaJeHHA OTHOCHINMMXCA K HAM YYBCTBH- 
€JIbHBIX HeHPOHOB HacTylaloT BeCbMa XapaKTepHble H3MeHeHHA, HanOosee 
JOULHMH HM THIMYHbIMH WpH3HaKAaMH KOTOPbIX ABJIAIOTCA COCYAHCTbIe paccTpoli- 
TBA H HHPHbTPaWWA TKaHeH JeaddepeHTHPOBaAHHBIX YYACTKOB HeHTPOHJb- 
IbIMH JIeEHKOUMTAaMH (4). M3yuenve cTpoeHHa OpraHoB NOCce BLIKJIOUCHHA TeX HH 
jHbIX UYBCTBUTebHbIX HEPBHbIX MPOROAHHKOB ABJACTCH, B CBA3H C 3THM, CIIO- 
060M BbIACHeHHA MCTOUHHKOB HX addbepeHTHOH WMHHEpBallHH. 

Tlosromy JIA pelieHHaA BOMIpoca O TOM, TloJlyuaeT JIM WHTOBHAHaAA *Keesa 
TYBCTBUTEJIbHbIe BOJIOKHA OT Hel POHOB CIMHHOMOSIOBbIX TaHrvIWeB, Mbl pelwMJv 
ACCIEOBATb CTPyKTYPy 2*Keesbl nocwe yaseHHA 3sTHx y3n0B. Bropo Hauer 
sajlaueli ObllIo H38y4YeHve XapakTepa H JHHAMHKH TKAHeBbIX H3MeCHeHHH, BOSHH- 
<alOlUNX Wocse sTOH OMepawHH B CaMOH *KevIese. - 

Pa6ota BpmomHeHa Ha 15 30pOBbIX B3POCJIbIX KOIKAX, KOTOPbIM MpOH3BO- 
[MIOCb JBYXCTOpOHHee yaJieHHe CIHHHOMOSPOBbIX UYBCTBHTCJIbHBIX Y3JIOB Ha 
JPOBHE IeMHbIX H BEPXHHX PPyAHbIX CerMeHTOB. OOulee YHCIIO yAaseHHbIX Y3JIOB 
<oleOasocb or 3 Wo 14. )KuBoTuble 3a0MBaJIHCb B pasJIMUHble CpOKH Mocwie one- 
Jamun (8 uacop — 120 quel); LWMTOBUAHbIe 2Kevlesbl OOpadaTbIBaJIHCb C MOMOM{bIO 
JObIUHBIX YTHCTOJOrHYeCKHX MeTOJHK. 

Visyyenve rucTomOrMyeckHxX MpellapaToB MoKasasio, YTO yfaeHwe CHMHHO- 
fOS3TOBbIX Y3JIOB BbI3bIBACT B WHTOBHHOM 2*Keslese 3HAYMTebHbIE MOPPOOrH- 
leCKHe H3MCHCHHA, ABJIAIOULMeCH HavOolee BbIpaxKeHHBIMA Tocse ABYCTOPOH- 
ero yflasieHHa Y3IOB B HHKHUX WeHHbIX HM BePXHAX TpyHbIX CefMeHTAaX 
C.— D2). 

Haunnad c CaMbIX PaHHHX CpOKOB Nocyle JeHepBallMu, HacTyNaeT pesKoe 
JACIUMPCHHE KPOBCHOCHBIX COCYOB, B OCOGeHHOCTH BeH (puc. 1) u NepHcouH- 
<VIAPHBIX KallWIMApoB (puc. 2). Bo MHOrHX cocyfaX CKalJIMBAaloTcs B OOJIb- 
HOM KoJIMUecTBe HOJMMOpHOAJepuble eHKouMTHI (puc. 1). HukakoH (MHaMuKH 
3 COCYMCTHIX paccTpOlicTBaX HOJMeTHTb He yaeTCA: BO BCe CPOKH Mocwe OMe- 
aU COCYJbI B OOJIbUIMHCTBe CBOeM OKAa3bIBalOTCH PaclUHPpeHHbIMH H COfep2KaT 
IOUMOPMHOAepHbIe JIEHKOUNTEI. 
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TlapaiebHO C COCYHCTbIMK paccTpOHcTBaMH HacTynaeT HHDUJIbTpau 
TKaHeH 2%Kelesbl HeHTpodusamu. JJeHKOUMTbI CKalJIMBaloTcA IPH 9TOM Kak B Ké 
cysle KeNesbl UM MEXKOWIUKYAAPHOH COeCAMHHTeIbHOH TKAaHH, TaK H B Kee: 
CTOH MapeHXHMe B HHTEPMOJIAKYJAPHbIX OCTPOBKaX, MeKy KleTKaMH (pout 
KYJIAPHOTO STMTeINA WB KomNONJe (puc. 2). Mnorga OHM HaxOMsATCH NaxKe B Nf 
TONMA3Me SIMMTeIMabHbIX KJIETOK. 

Haunnas c neppblx Ke AHel Mocue JeHepBalluu OOHapyKuBalorcs HW KapTH: 
ru6eH JIeHKOWUMTOB, OCOGeHHO XOPOIO 3aMeTHbIe B TeX CyYaAX, KOra NO! 
OaloT KJICTKH, HaxoAuMeca B KOWNONAe. B TO *e BpeMA BO BCe CPOKH M10C 
onepauuuv B Mpenapatax Keyes BCTPeyalorcA H CBe*KHE JIEHKOUMTHI; ITO TOBOP 
O TOM, 4YTO Tpowecc HHPUALTPaWHH MposommKaeTcA B TeyYeHHe BCero NepHo 
eHepBalnn. 

Kpome HelHTpodHJIbHbIX JIeHKOWMTOB B TKaHAX WMTOBHHIX 2KeJIe3 AKUBC 
HbIX C YJaJICHHbIMH CHHHHOMOSIOBbIMM Y3JIaMHM YacTO BCTPedaloTCA CKOMNJICH. 
KAKHX-TO KJI€TOK, pacouaralouluxcaA OObIYHO OKOJIO TOHKOCTeHHbIX COCV/OB 
NO MaJIbIM HW CPpeHAM yBeJHYeHHeM KaxKyLIMxXca OKpyrabimu. IIpu uccues 
BaHHH C HMMe€PCHOHHbIMH CHCTeMaMH YJaeTCA, OMHAKO, YCTAHOBHTh, YTO MOC 
Hble HEMUJIbTpaTbl HE ABJIAIOTCHA OMHOPOHBIMH HW COCTOAT KaK H3 M@JIKUX KP} 
JIbIX KJI€TOK C TEMHbIMH TOMOFeHHBIMH A[paMH, Tak H M3 Oosee KPyNHbIX Key 
C OTHOCHTeJIbHO CBETJbIMH ApaMH, MMeIOWIMMH yIJiOBaTble OYepTaHHs. 

BbicKa3aTben C ONpeesIGHHOCTLIO O XapakTepe MH MPOMCXOKJeHHH BCeX KI 
TOK HEQUJbTpaTOB MbI NOKa He MO2KEM, OHAKO IPH BHHMATeJbHOM HaOJIO] 
HHH B KaXKJJOM TaKOM HHQHIbTpaTe COHAPyKUBAIOTCA B OOJbIEM HIM MeHbILII 
KOJIHUeCTBE NOJIMMOpHOAepHble JICHKOUMTHI, KAK COXPaHAIOM[He CBOIO OOBINHY 
cbopMy, Tak H CTaHOBALHecA TO CBOeMy BHeWIHeMy BHAy aTunMuHbIMH. Mxor, 
BCTpeualoTcnA MepexOJHble (POPpMbI OT MOMHMOP(HOAAePHbIX JICHKOWMTOB K Kpy 
JIbIM KJIETKAaM. 

Tlocne yaieHHa CMMHHOMOSroBbIX Y3JIOB 3HAaYHTeJIbHbIe H3MCHeCHHA BO 
HUKaloT H B (OMWJINKYJIAPHOM allmapatTe WMTOBHAHOH *Kevesbl. HanOosee xapa 
TePHbIM JIA COIHKYIOB Je€HepBHPOBaHHOH  Keesbl ABJIAeCTCH YOIMeH! 
SMMTeMMA UX CTCHKH (pHe. 2 MW 3); Apa SMHTeNHA BLINIAQAT MPH 39TOM OOBIUI 
MaJlOUKaMH, BbITAHYTbIMH TO OKPYKHOCTH COJMHKYJIOB, H CTOJIb HHTCHCHBI 
KpacsTCA TeMATOKCHJIMHOM, 4YTO OKa3bIBaeTCA HEBO3MOXKHbIM Ppa3JIMYHTb I 
CTpyKTyPpy. 

YnMOWeHHe SIHTeIHA COWIMKYIAPHOH CTeHKH Ppa3BHBaeTCA MOcTeneH! 
M He BO BceX *OMKYysaX OMHOBpeMeHHO. HepeyxKo (oco6eHHO B paHHHe cCpok 
mocle Je€HepBalHH) BCTpeyalOTCA HW TakHe (OJJIMKYJbI, B KOTOPBIX ymvOnel 
JIMIUb YaCTb CTCHKH. 

OWHOBpeMeHHO C yiIOMLeHHeM CoOsIMMKYAAPHOTO SMMTeMMA MeHAeCTCA UW KO 
JOM, KOTOPbIM CTAHOBHTCA IVIOTHBIM, Pe3KO OKCH(HIbHBIM WH B OOJIbLUIMHCT! 
cilydaeB He COJepxXKUT B ceOe Bakyouel. 

Msmenenne *OuIMKYJISAPHOTO SMHTEIUA HW KOON Aa OOBIMHO COMpoBoxaenr 
WM 3HAa4HTeJIbHbIM YBEJIMYEHHEM Pa3sMePOB (OJIHKYJIOB KaK 3a CUeT pacTAKeHI 
MX CTCHKH, TaK MW B pe3yJIbTATe CIMAHHA MEIKUX POMMIUKYJIOB B OOee KPyMHbI 
IIpolecce cMAHUA HavHHaeTCA C pe3KOrO HCTOHYeEHUA COMIMKYAApPHOH CTeHE 
M MCYe3HOBeEHHA W3 Hee SMMTeIMaIbHbIX KeTOK. DoOMMMKysIbI OKAa3bIBaIOTC 


Puc. 1. Pacuimpenuas Bena, nepenomneHHasd HeiTpodusamu (yqaeHue y3s10B B cerMeHTax Cg 
Cg c AByX cTopoH; 93 AHA MOcMe OnepanuH). Ox. 10, 06. 8 X 


Puc. 2. Pacummpenue nepwosnmukyaapHoro Kanuiapa. B Konnouje mefKOWMTEI H Cy Went 
SIHTeIMAIbHBIC KIETKH (YAaleHHe y3I0B B cerMeHTax C7 — D2 c AByx cTOpoH; 27 qHeli noc, 
onepauuu). Ox. 10, 06. 90 & (Mac. umm.) 


Puc. 3. Yunouenve ouMkyApHoro snHuTeIMA MH MepenomHeHHe (ommHKyNOB KoNNOMZO 
paspyluieHHe cTeHOK (ouWIMKy/IOB (yqaneHHe y30B B cermeHTax Cy—Cg c pByx cTopc 
13 Aue nocie onepanun). Ox. 10, 06. 90 x (Mac. uMM.) 


Puc. 4. Ilorepsa yuacTkom xeuesbl POWIMKYAAPHOK CTPyKTypbl (yaeHHe y3.10B B CerMeHTax C3. 
C4 cepa HB cerMeHTe Cs cmpaBa; 8 4ac. Mocme onepaunn). Ox. 10, 06. 8 X 
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MPH STOM Pa3JeJeHHbIMH JIMIb TOHKOM Mpocmo#KOl Coe MHUTeIbHO TKAHU 
(puc. 3), KoTOopad BnocneycTBHH TakxKe ucuesaer. B pesyJIbTaTe BO3HHKaIoT 
‘Kak (OMWIMKYIAPHbIe KHCTbI, TAK HM MpocTo oveHb Goubue tbomukyabl. TTo- 
‘CileqHHe HHOra ObIBalOT HaCTOMbKO KPYMHbIMH, UTO Cc TPyOM TNoMewlalorcs 
B OAHOM TlOvle SpeHHA MHKpOCKONa AaxKe MPH MaJIOM yBesHUeHHH. 

B HeKOTOpBIX cy¥anx paspyllenue MomNMKyAApHOrO sTMTeNNA IIpHBOUT 
He K OOpas0BaHHlO KPYMHbIX (POJWIMKYNOB, a, HaoGopoT, K cnayennio (pou1H- 
KYJOB M MoTepe *KeNe3oH B OTe/bHbIX MeCTAX MOJHKYJApHOrO cTpoeHnHsa. Ta- 
‘KHEe yUaCTKH %KEJe3bl COCTOAT H3 OeCHOPpAAOYHO PacWOsIORKeHHbIX STMIMTeNMAaIb- 
‘HBIX KJICTOK, CP€JM KOTOPBIX B OOJIbBINEM HIM MeHbUIeM KOJIHUeCTBe HaxOMATCA 
MOJHMOPMHOAepHble JIeHKOWNTHI (puc. 4). ) 

Crpajanve MapenxHMaTosHoro anmapara 2eesbl BbIPAKaeresd TAKE B Cu- 

MIMBaHHH B MpOCBeT MONMKYOB SMUTeNMAIbHBIX KeTOK. B HeKOTOpbIX culy- 
a STOT TIPOWecc OKasbIBaeTCH HaCTOJIbKO HHTCHCHBHbIM, YTO B Ka2KOM Move 
“SPCHHH MHKPOCKONa OOHAPyKUBalorcaA PONMUKYIbI, COMepKalllve Cy WeHHbIe 
KeTKH. UWacTb CYUeHHbIX B KOJJIOW] SIMTeMaIbHbIX KJICTOK HaXOUTCA Ha 
PasJIMYHBIX CTaqMAx rHvOeM (BaKYOJH3alMA HM CMOPILMBaHHe MpoTor1a3MbI, 
KapHOMUKHOS (cM. pue. 2 u 4). [pyrve xe KeTKH, HalpoTHB, yBeMUMBaIOTCA 
B-pasMepax, HX Apa CTAHOBATCA OOJIBLIMMH, CBETJIbIMH, C HeKHbIM PHCYHKOM 
XPOMaTHHa HW YeTKO BbIABJIAIOWMMCA ApHuuKOM (°). Tloqo6nble KseTKH Ouro 
COXPaHAIOT CBOIO HKH3HECIOCOOHOCTh HM MOryT JlaxKe JeHTbCA AMUTO30M HU (H3- 
peka) MHTO30M. 
/ 8B nmo3squne cpokH mocue JenepBaunn (3—4 mec.) dommukKysbl, coqepxKamiue 
B CBOeM TIpocBeTe MOAOOHbIe MepexXHBAIOMIHe SIMTeHaIbHbIe KJIETKH, Pe3KO 
BbIJeAIOTCA Ha (OHE OCTAJIbHBIX (OJIMKYJIOB. CTeHKH TaKHX chouJMKys0B, 
B lpocBeTe KOTOPbIX HaXOJATCH CBOOOAHbIE XKH3HECMOCOOHbIe INHTeMMAJIbHbIe 
KJIETKH, COCTOAT H3 KYOHYeCKOrO SMUTeHS C OKPYIJIbIMH CBETJIbIMH A]paMy; 
OoubuWICe KOJIMYeECTBO sAjlep cO3aeT BHeuaTJIeHHe, TO OHH pa3MHOXKHJHCb. 
Koon“, cosepKallviics B TaKHXx (POJWINKyJaXx, ABJIAeTCA CKopee Oa30PHJIbHbIM, 
yem OKCHuIbHbIM. [HOHyuHe Ke SNNTeIMAJIbHbIeC KJIETKH HaXOJATCA B TOH 
*Ke 2Keslese B CPPOMWIMKYaX, MOCTPOeHHBIX M3 MVIOCKOrO STIMTeIMA MU COMepxKalux 
OKCHQHJIbHBIHM KOJWIONL. 

B komnonge MHOrHX COUIHKYJIOB %KeJe3 SKCIePHMEHTAJIbHbIX 2XKHBOTHBIX, 
KpOMe JI€CHKOUMTOB VW CJIYUICHHBIX SIIMTeJIMaJIbHbIX KJI€ETOK BCTpeyaloTca TakxKe 
ae TpaHyJIbl HW Kalli, ABJIAIONIMeCH, NO-BAAHMOMY, TIpOJyKTOM KJIeTOY- 
Horo pacnajla. 

' Kak H3BeCTHO, JIeHKOUMTapHand HHUIbTpawuA JeHepBMpOBaHHOrO oOprana 
ABJIACTCH 3AKOHOMePHbIM CJIeICTBHeM ero Jleaddepentauun (4). [lostomy Hawi 
SKCIePHMeHTH! N@SBONAIOT YTBEPKaTb, YTO WMTOBUAHAH x*Kelesa WHHEPBH- 
pyeTcA HelipoHaMH CIHHHOMOSFOBbIX UYBCTBHTEIbHBIX y3I0B. MakcHMaJIbHO 
OTHOCATCA K STOM HHHeEpBallMH, Kak ye ObWwIO CKa3aHO BbILIe, Y3JIbl HHKHAX 
WeHHbIX H BepXHHX IpyHbIX CerMeHTOB. 

Jleadbbepentallua UMTOBHAHOH x%Ke/lesbI BbISbIBaeT, KPOMe HHDHJIbTpPalHy 
ee MOMMMOpPHOAAepHbIMH JICHKOWMTAMH, pasHble *POpMbI paspyWienua Co/WIH- 
KYJApHOroO allmapata: MaTepMaJbl HacTOAIUel paOorbl, KaK M HaHHble pala Apy- 
THX vcceqoBanui (°,1°), MOKa3sbIBaIOT, YTO YYBCTBHTebHaA eHepBal|A BefeT 
M K JeCTPyKTHBHbIM MpolweccaM B TNapeHXHMATOSHbIX 9JICEMeHTAaX OpraHos. 
 B npegpizymeli pa6ote bl ycranosusu (°), ¥To yAaneHHe G. nodosum 
M. vagi BbISbIBAaeT B WHTOBHAHOH 2Kese3e 3HAYHTeIbHbIC H3MCHEHMA, KOTOPbIe 
MbI, Ha OCHOBe aHaJIH3a MOP@OJOrHyeCKHX KapTHH, PpaCleHHJIM Kak Pe3yJbTaT 
GYBCTBUTeIbHOH JeCHePBallHU *Wesesbl. OLHAKO, NOCKOJIbKY yAaJieHHe G. nodo- 
sum BejleT K MOJHOMY HapylWieHHIO WeOCTHOCTH OuIy2Kaloulero HepBa, He 
aCKMOUaNacb BO3MOXKHOCTb TOFO, YTO YaCTb OMMCaHHbIX HaMH H3MeHeHHIi BO3- 
HUKJIa B 2Kewle3e BCJIeCTBHe BbIKIOYeHHA ero adPPepeHTHbIX BOJIOKOH. 

_ Cpasienve MaTepHasoB ,ByX HallHX paOoT MOKa3sbIBaeT, YTO HSMCHEHHA, 
dacTynaioule B *KeNese Nocse yqasleHua g. nodosum WM CHHHHOMOSrOBbIX YYB- 
STBUTCJIbHbIX Y3JIOB, COBEPIeCHHO OMHOTHNHI. OTO OKa3biBaeT, UTO MOBpe- 
KJleHUA WKeesbl Moce yfaleHuA g. nodosum saBucsT oT ee Aeappepentanun. 
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OjHOBpeMeHHO Hall JaHHbIe€ MO3BOJAIOT CUHTATb, YTO COXPaHHOCTb YY! 
CTBUTeJIbHOM MHHeEpBallMH HeOOxoAuMa JIA NOAepxKaHuA HOPMaJIbHOH CTpy! 
TYPbI WHTOBHAHOH 2Keuvlesbl B TOM Ke Mepe, KaK H JIA MOMMepKaHHA CTPOeHL 
Apyrux oprauos :(?,4,5,7,8,!°). 


se UEEN 
Bropoi MockopcKHi MeHUMHCKHH HHCTHTYT Tlocrynuaio 
um. HM. B. Cranmuna 22 1 1957 


WMTHPOBAHHAA JIMTEPATYPA 


1B. UW. Axumos, Hepsst wutopuyqHow xenespt, Jiucceprauua, JlbBos, 194! 
20.B. Bom xKkosa, O cTpoeHHi, PYHKUHOHAIbHOM 3HayeHHH HW CHCTeEMHOH MPHHaVexKHOCI 
HepBHBIX mpHOopos asbika. Jucceprayuua, M., 1954. 3 P.C. Bopounos, Tes. OKA. 
O6peqHH. HayyHO-MeTOX. KoHdep. WeHTp. HayyHo-uccn. sad. 1-ro u 2-ro Mock. Meg. uucT., M 
1956, ctp>3. *T.A. Tpuropsesa, JAH, 78, 2,387 (1951). = "ATM PF pai 
exaa, JIAH, 108, 6, 1171 (1956). 6 A.B. 83eneuuu, JIAH, 118, Ne 4 (1957 
793.M. Koran, M3menenua B ceseseHKe Nocie yaseHHA y3JI0B cosmHeuHOrO cneTeHHA. [Luc 
ceptauna, M., 1954. SE. A. Koppstrupf, Wxnneppayua numesoga, Jucceprauus 
M., 1951. © P. MatmMau-II] uHuHeCc, CoB. HeBpomator., mcHx. Hw mcHxorur., 2, 8— 
85 (1933); Zs. f. Zellforsch. u. Mikr. Anat., 22, 1, 20 (1935). 1° B. A. TutKxosa, Usm 
HeHHA B MATKHX TKAaHAX KOHCYHOCTH Moce ee AeHepBanuu, Jucceprauua, M., 1955. 
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te Te i Ae 


MHKPOBHOJIOFH A 
r. A, 3ABAP3HH 


YYUACTHE MOJIHBJIEHA B OKHCIEHHH HHUTPHTOB 
HHATPH®HUMPYIOWIMMH BAKTEPH SMH 


i (ITpedcmaeaeno axademuxom A. H. Onapuneim 80 I 1957) 


_ @y3no0rua nuTaHHaA Bos6yquTeneli HUTpucuKalHH UecHeqoBaacb JO 
CHX NOP JIMUIb B CaMbIX OOWHX YepTax. M3BecTHO, YTO MOMHMO OCHOBHBIX 6HO- 
TEHHBIX SJIEMeEHTOB HATPHUuKATOpHI HyxKJaiorca B Ca u Mg (?). MafixagKou (4) 
yeTaHoBuia, YTO *%Kees0 B KOHUeHTpallMH 6 Mr/J MW BbILLe CTHMysIMpyer OKHCue- 
HHe HHTpHta wTammMom Nitrobacter, Ho eH He yanocb OOHapy2xXUTb CTUMyJIH- 
pyroujero yelictBua Mn u Cu. 

IIpu BbIpalMBaHHH YCTOL KyJIbTYpb!l BOsOyAUTeA BrOpoH cbasbl HUTPHpH- 
<alluu (') Ha cpejle cylefytollero cocTaBa: a30THCTOKHCJIbIM HaTpuli 1 r, xsopu- 
Tha HaTpuHH O,3r, cepHokucablli MarHul 
),15 r, doctbopHoKncabili Kamuii OMHO3aMe- fe/mn 
WeHHpi 0,15 r, cepHokucsoe »xele3s0 3a- 
aucHoe 0,03 r, men 0,5 r, Boma ucTua- 200 
MMpoBaHHaa | m — nocme 4—5 naccaxKel 
HAPyxXKUOCb 3aMejeHve Mpowecca HHT- 
MMuKAWMU WH ero TMOJHad OCTaHOBKa. 150 
No6apenue MomwuOeHOBOKHCIOrO HaTpHA 
< cpeye CHHMaNO 93TOT adPeKT, H HHTPUT 
IKUCIAJICA C TAKOH 2X CKOPOCTbIO, Kak B 7,09 
kVJIbTYpax, BbIpalleHHbIX Ha BOOMpPOBO]- S 
qoH Boye. MonnOyeHoBoKMCbI HaTpuu 
{€JIb3A OblIO 3AMCHHTb MOJIHOJeCHOBOKHC- 

TbIM AMMOHHeM, XOTH HOH aMMOHHA IIpy 

9H cpeynt 7,2—7,5 He OKasbiBaJI BpeAHOrO MRE YE eo 

JeHCTBHA. OTO cormacyeTca c MHTepaTyp- 0 2 4 6 8&n, 

ibIMH JaHHbImMu (°). JletictBHe MowHOqeHa 

OHAPYKUBAIOCh B KOHICHTPalluH NopsAy- Puc. 1. Bausune mommOyena Ha oKnc- 

<a 1074 mou. B pacTyllMx KyJIbTypax, rye 1eHWe HUTpHTA BosOy IuTeNeM BTOpOH 
ca3pl HUTpHdpuKaunu: / — KOHTpomb, 

IMCJIO KJIGTOK NO HUCIOIb30BaHHH BCero BB ononer 


{MTputa Jocturano 5-10°% KneroK Ha | Ma. : 
B OombumuctBe cryuaes OarompusaTHoe JelicTBHe MOJMOeHa CKa3sbIBaJIOCb 


3 YBENMUeCHHU CKOpocTH HuTpHpuKauHH. PesybTaTb! THNMIHOrO OMbITa Mpez- 
TaBJIeHbI Ha puc. 1. [loces mpousBogusica OCaOJIeHHOH KYyJIBTYPOH, BbIpalen- 
ioli Ha cpege Ges MoHOJeHa. HutpuT B 9THX ONbITAX OMpefesANCH HOROMETPH- 
feck. OOblyHO He yaBalOCb NOJIYYHTb MOMHOTO OTCYTCTBUA POCTAa B KOHTPOle. 

JeficTBHe MOHOeHa CKa3bIBaJIOCb JIMIMb Ha CTHMYJIAWMM Mpolecca. 
OnpiTb! ¢ pacTyMUMH KYyJIbTYpaMH He NO3BONAIM PellIHTb, yYacTByeT JH MO- 
[MOJeH B OKHCJICHHH HUTPUTa WAH %Ke B MpolleccaX, CBASAHHBIX C PasMHO*Ke- 
mem KsleTOK. Ilostomy OblJIH MpOBeeHbl KpaTKOCPOUHbIe OMbITHI WO OKHCJICHHIO 
mTputa. Kysptypa HUTpH@uKAaTOpOR BbIpalMBasach Ha cpele 6e3 MOHOeHa. 
|i HOMHOrO OKHCJIeEHUA HUTPHTA B 9TOM CJLyYae TpeOoBaJl0cb B 2—3 pa3a OouIb- 
ue BDeMeHH, eM B CJIyYae HOPMAJbHOM KyJIbTYPHI. Tlocsie HcuesHOBeHHA HH- 
puta no 10 Ma KyJbTypbl OTOMpasocb B Kon60uKH Ha 100 ma. B OfHy 43 HUX 
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joOaBasica MONMOAeHOBOKHCAbI HaTpuii B KOHWeHTpanuH 1 MMOub. SaTeM E 
BCe KOJIOOUKH NPHJIMBaJICA pacTBOp HATPHTa HM OHH NOMel[aJIMCb B TEPMOCTAT E 
25°. Uepes 30. MMH. peakUMA OCTaHaBIUBaaCcb OOaBJeHHEM PeakTHBa [pucce 
HW KOHICHTpalMA OCTABLUNXCA HUTPHTOB OMpeseAlacb Ha COTOKOJOpHMeTpe 
Ucxogubiii HUTPHT.ONpesenAsICA B OTCbHBIX MpoOax. | 

Hwxe mpupeyend KosMuecTBO McnOb3s0BaHHOrO 3a 30 MHH. HHTpPUT 
BUMOJb X10°3/Ma B KOHTPOJIbHOM KoNGe H KOMGe C AOOaBEHHBIM MOJIHOeHON 


ae 


s ae = 
= © a 
a = wc 1a, 5 ola 
5 & fe) m/e 5 & rs) E/E 
by = ae a = = Fs 
= g rs) g g is g rs) =| 
4 hoes 14,2 645 a 0,0 0,7 
2 3,2 Ont 178 8 10,0 14,6 146 
3 4,6 Uo 154 9 424 16,4 436 
4 0,0 5, 7/ 10 9,5 ASR 139 
By 6,4 13,6 212 41 2,8 5,7 203 
6 2,8 5,0 178 12 Lo 10,3 194 


Ha6moaTb CTHMYJIAUMIO HUTPHPMKAWMH MOIHOAeHOM yflaBaJlOCb JIM 
B CaMOM Hayasle CTalMOHapHOl cba3bl y KYyJIbTYP, BbIPalleHHbIX Ha cpese Go 
mMosHOfeHa. B pasHbIX OMbITaX CTeNe€Hb CTHMYJIAWMH CHJIbHO KOsIeOalachb, Tai 
KaK TPYAHO NOJPOTOBHTb OAMHAKOBO OCJIaOJIeEHHbIe KYJIbBTYPbl; OHAKO MPHBE 
JI@HHbIe Pe3yJbTATb! NO3BOJAIOT YTBEPKAaTb, YTO MOJMHOAeH yYacTRyeT HMeHH 
B OKMCJIGEHHH HHTPHTAa. 
B nocequve rojbl OblO BLITCHeHO yyacTHe MOHOeHa B OOMeHe Heoprg 
HuYecKOrO a30Ta (3), rmaBHbIM OOpa30M B HUTPaT-pefyKTa3HOH cCucTemb! rpHoO 
HM BBICIUHX pacTeHHH. OroT depMeHT OKa3aJIcA MOJIMOJeH-P1aBONPOTeHHOM 
OyHako JO CHX Nop He HMesOCb JaHHbIX OO yyacTHH MOHOJeHa B CHCTeMa 
CBA3AHHbIX C OKHCJICEHHEM HeOpraHHyecKoro agora. : 
Tlo-BuqumMomy MosHOJeH y BO3OyAHTeIA BTOpOH dasbl HATPH*UKaWAU Tak 
yuacTByeT B MeTaJlJ-claBOMpOTeHHe, TaK KaK B psxe ONbITOB yayocb H 
OlofaTb OObIUVIO CTHMYNAUMIO OKHCJICHHA HUTPUTa Mp AOGaBseHHH K KyA 
Type BMecTe C MOJIHOAeCHOM pHOcdiaBuHa, YeEM Np WOOaBMeHHH OAHOrO MoH 
qeHa. OfHako Bonpoc 06 yyacTuu pHOodiaBHHa TpeOyeT jabHeliluero u3\ 
yeHHA. 
B 3aksIOueHHe MOJb3yIOCb CJIYYaeM BbIPAsHTb OmarofapHOCTb 4J.-KOpf 
A. A. Vimumeneykomy 3a coBeTbl H KPpHTHYeCKHe 3aMeuaHHaA. 


VWnerutytT MuKpoOuonoruu Tlocrynus0 | 
Axkayemun Hayx CCCP 27 I 1957 


UHMTHPOBAHHAS JIATEPATYPA 


1T. A. 3anap3uu, MuxpoOvonorna, 25, 619 (1956). *H. B&émeke, Arel 
f. Mikrobiol., 14, 63 (1949. °®H. Mahler, Adv. in Enzymol., 17, 233 (1956 
“J. Meiklejohn, J. gen. Microbiol., 8, 58 (1953). 
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Hoknayo Akanemun nayx CCCP 
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MHKPOBHOJOPHA 


lr. Cc. KHTABHH 


WEMCTBHE AMMHAKA HA KATAJIA3HYIO AKTHBHOCTb APOKOKEN 
li ASPERGILLUS NIGER 


(I pedcmacaenc axademuxom B. H. Mlanownukoeoim 28'I 1957) 


Kataa3a JlerkO HHAKTHBUpyeTCA B KHCIOH Cpese, BO3MO%XHO, BCeACTBHeE 
WHeNJeHHA ATOMOB %KeIesa. CnaOble pacTBOpbI Wemoyeli, HAOSOpOT, HECKOMbKO 
AKTHBUPytoT STOT tbepMenT (*). [IpeactaBaneT HHTepec ONpedeuTb, Kak H3Me- 
MAeTCA KaTAa3HaA AKTHBHOCTb OT JelicTBuA (PakKTOPOB WleOUHOrO XapakTepa, 
dalipHMep aMMHaka, Ha KuBbie KMeTKH. AMMHaK CPaBHUTeIbHO JerKO NpoHH- 
<aeT B KJIETKY, H CaM ABJIACTCA OJHUM H3 BarKHeliluHxX MeTAa6OJHTOB — OH He- 
IPePbIBHO BO3HHKaeT B Tpollecce OOMeHa BelILeCTB. 

Kak moKa3biBaeT ombiT (cM. TaOu. 1), MOMellleHHe MpeccoBaHHbIX Xe6one- 
apHbIX J poxwx*Kel B BOJHbIE eas 
ACTBOPbI AMMHAKA, elicT- TaOaunal 


HTCJIbBHO, SHAYHTEJIBHO YBe- : 
AKTHBHOCTD KatTaJta3bl (k-10%) mp elicTBHH' pacTBopoB 


Biupaer KaTanasuyio ak- Jaca ua npommn (10%-Aa c 30 
© 0 yYCUeCH3HA B F Chr 
MBHOCTh Jpowx*Ken. poro seca) 


TemilepaTypa B OMmbiTax 
Splyia 30°. Waa ompeyevie- Kon. aMMvaka (MOJt.) 
: Bpema Kout- 
WA KaTasa3b! Opasacb mpo- pom 
a OKVJIKOCTH, COOTBETCTBYIO- 29 | (wona)| 9:04 | 0,03 | 0,05 | 0,4 | 0,2 
an 30 Mr HCXOQHBIX ApoxK- 
wen, T. e. 0,30 ma 10%  Yepes 2 wacal 7,3] 8,8| 8,8 | 14,9 | 15,2 | 25,5 
poxxKeBoh cycneH3HH. Ka-  Uepes 6 uac.| 12,5 | 17,6 | 72,9 | 97,2 |108,6 | 61,9 


ala3a H3Mepslacb, KaK H 

aHee (1), MepMaHraHaTOMepTHYeCKHM MeTOJOM TocsIe TpeXKpaTHOrO TIpOMbIBa- 
IMA [poxKx«Keli Bosoli Ha WexTpucyre wu pacTupanua B dbociaTHom Oycepe 
pH 6,8). 

V3 ganupix tab. 1 caegqyeT, sro mpu 0,2 M NHs akrTuBuocTb KaTasasbl 
(pomxKeli ypemunBaetca B 3 pasa ye yepes 2 yaca, a Yepes 6 YaC. AKTHBHOCTb 
catama3bt B 0,03—0,1 M pacrnopax NHs Bospacraet B 6—8 pas 10 cpaBHeHHIO 
 KOHTpPOJIeM, re [pOr%KKM BbIepHKUBANHCh Ha BORE. | 

OyHuako HW B KOHTpPOJIe, IPH BbIJepKUBAHHY APOHOKeEM Ha BOJe, NPOHCXOAUT 
BeJIMUeHHe AKTHBHOCTH KaTaa3bl. [IpH 9TOM ApORXKU BbIHyKeHbI PacXOMOBaTb 
BOH 3allacuble BelllecTBa, B YaCTHOCTH GemkH. OcBoGoxKaloululica B NWpolecce 
e3aMHHUpoBaHia aMMuak (y2Ke 9HAOreHHOTO TpOwCXom*KeHHA) H MOXKeT cay- 
<UTb TIPHUHHOl yBeJIMYeHHA AKTHBHOCTH KaTaJla3bl MPH TOMOaHH APORKKeH. 

VispectHo, uTO Ip AeHCTBHH HapKOTHKOB HJM Mp NOMCyIWMBaHHH pacrH- 
@JIbHBIX TKaHeli MpoTeowH3 B HHX ycuuiMBaeTca. Ente B 1919 r. Dinep c coTpyz; 
ukamu (4) oOnapy2xKusu, 4YTO OOpaboTKa ApoxkxKev TOYOOM HIM xopoop- 
(OM, a TakKe BbICyUIMBaHHe, YBesuGHBaeT HX KaTaJla3HylO AKTHBHOCTb BO 
{Horo pas. Tent 
Onbir, JaHHble KOTOPOrO MIpHBeeHbI B TAO. 2, MOKASbIBaeT, YTO IPH TakUXx 
osfelicrBuaX ColepKaHve aMMHaka B pow xKaX, Kak H CileMOBANO OKUAATH, 
ospacraet.AMMHak onlpeslesasica Aucppy3HOHHIM MeTOJOM B Yalilkax Kousest (°). 

SHOrenHblii aMMHaK, HelocpefCTBeHHO OOpasylOlIMucA B MpOTorMa3sme 
MeTOK BCeACTBHE YCHJIeEHHOFO TpoOTeosIM3a, BO3MOXKHO, M CYT NPHYHHOH 
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CTOJIb 3HAYHMTeEMbHOTO YBeJIMYeHHA AKTHBHOCTH KaTaJla3bl JpOrmK2KeH IPH BBIC! 


WIMBaHHH WIM. elicTBHH XsIOpoopMa. 
B MeHbUIeM pa3Mepe, M0 CpaBHeHHIO C Apox2KaMU, NPOMCXOAMT VBEJHMCH! 


aKTHMBHOCTH KaTaJla3bl Tipu J\eHCTBHU pacTBOpOB aMMHaka Ha 2-cyTOUHy!0 TIJIGHT 
» : 
Ta6Onuna 2 


AKTHBHOCTb KaTasa3bl MW CoepxKanHHe aMMHaka B ApOHoKaX MOCMe 
‘ JleHCTBUA Ha HUX XJOpopPopMa WIM BbICYWIMBaHuA 


50% cycileH3ua Apoxxeli mpu 30° 
ies at SE SS 
odpaooTan. 
6e3 O6pa6oTKH | xsopodo,.Mom 
(HacbIl. pacTBOP) 


Vecxogupie | J poxk2xKn, 


mpeccOBaH.| BbICyWmeH. 


Mporw2Ku mipH 45° uepe3 
1 4ac 


yepes 


gepes uyepes 
4 yaca 


4 saca| 1 4ac 


Kataaasa(k- 103) 

B 30 mr cpINO- 

ro Beca Jpox- 

“Kel 42,9 74,0 13 .07| 444} 44250) 22070 
Cojepxkanve 

NHs, mr Bir 

CbIporo Beca 

Tpow2xKer 0,117 OPL5O Ont 7 0,198 


Aspergillus niger nocme cMeHbI NepBoro NHTaTeJIbHOrO pacTBOpa Ha PacTBO 
ammuaka (Ta6u. 3). Konnentpauna 0,1 M NHs3 3yecb yxKe OKa3bIBaeTCA CMU 
OobIIOH, H HEKOTOPaA CTHMYJIAWUMA KaTasa3bl HeNOcpeACTBeHHO Mocyle NO; 
WeHHua no nenKy 0,1 M pactBopa aMMuaka BCKOpe CMCHACTCA 3HAUHTEJIbH 
TlayeHHeM ee akTHBHOCTH. HanOoslbliee yBesIMYeHHe AKTHBHOCTH KaTaJ 
Ha6suojaetca pH 0,05 M NHs, Ho uepes 35 uac. sto yBemMyeHHe CBOLUT 


Ta6Oauna 3 


AKTHBHOCTbh KaTasla3bl [pH elcCTBHH pacTBOPOB aMMHaKa Ha 
Aspergillus niger 


Coctas BTOporo PacTBopa 


KOHL. AaMMHaKa (MOJ.) 


Bofa 


(KOHTPONb)| 9,01 | 0,05 0,4 0,2 

Katana3a (k-10%) B 30 mr 

cbiporo Beca 

yepes 10 MuHH. 06,3 0! | 6454") 79.0" 6806 

uepe3 12 uac. 142,0 |446,0°1166,0 | 25,5 8,4 

yepe3 35 uac. G2: ciel 67s Te 5G;, 2a eel ale oy 
KucOTHOCTb, Mr-9KB/J 

yepe3 35 uac. 2,6 11,8 | 18,2 | 1,9 | cpena 

mes. 


1a H€T, BO3MO%KHO, BCJeACTBHe YCHIeHHOH BbIPASOTKH OpraHHyecKUX KuUCAI 
3a CYeT 3alacHbIxX BelllecTB MuueIuA. JlelictBuTenbHO, Nocme onbira upu 0 
u 0,05 M NHsg cpeya ue TombKO Nepectana ObiTb WeNOUHO!, HO, HaoOopot, 
THTPy€Maw KUCJOTHOCTh 3HaYHTeJIbHO YBeMUHaCb M0 CpPaBHEHHIO C KOHTPOWI 

YcuueHHoe OOpasoBaHHve OpraHHyecKHX KHCJOT TrpHOoM B OTBeT Ha JeHCTE 
leIOUHOrO (pakTopa (aMMuaka) OCOGeHHO XOpOIO BUAHO H3 OMbITa (Tabn. 


yBeMyeHve KaTala3bl HM B pefblyiem ombite (Ha Bose). JlerKo oOnapy xr 
ITO KOHUeHTpalua amMvaka 0,05 M sapasetca Kak Obi cyOneTaIbHOli KOHIL 
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Tpauvei, HOo crexyromlan 3a Heit KOHMenTpalua B 0,07 M npusogut kK pesKomy 
MayeHuto Cyxoro Beca rpHOa Jake HWKe UCXOAHOM BeNMUMHBI u oOpa 30BaHHe 
KUCHIOT rpHOoM lpekpamaertca. 


a OL a 4 


AKTHBHOCTB Katana3pt Aspergillus niger npu BBeqenum amMnaka B pacTBop 
caxapospl (20%-i pacrBop) (MINTebHOCTD onbITa Ha BTOpOM pacTBope 30 uac.) 


Kou. aMMHaka (MO. ) 


KoutTpowb 
0,01 0,02 | “0,03 0,05 0,07 0,410 
Cyxon Bec MHIeIMA, © 
(20 onpita 1,02 r) 142° 1 1,09 | 1,67 4,06) 4752) 70,8000, 78 
Kucoruoctp, Mr-3kB/.1 108 116 | 156) 4176 | 352] 42 | epena 
mes. 
Kartasasa (k-10%) B 
30 mr cbIporo Beca 17,6 1759/48, 8 548,84 344684358 1 Ge 


» Vis onpira, pesybtaTbl KOTOporo MpuBeseHbi B Tabs. 3, cmeqyer, UTO BIep- 
KMBAHWe PTPHOHOHM MJIeHKH Ha BOJe BbISbIBACT YBEHYCHHE AKTHBHOCTH KaTasa3bl 
(Tak Ke KaK H pH ronofa- a 
HMM poxoKeli). K pome roso- Ta6Oauna 5 


MaHuv TaKOH Ke 9c:pekT Mo- , 

6 AKTHBHOCTb KaTavta3pt Aspergillus niger B saBucumocTH 
mMeT ObITh MOWYTeH, CCIM of ycnopni nutanua rpw6a Ha BTOpoM pactTBope (qJIH- 
pHOy lpesocTaBuTb BMecTO T@IbHOCTB OUbITa 1 cyTKH) 


caXapoO3bl NenTOH, NpH TH- z 
aHHH KOTOPbIM, KOHedHO, Cee oe a ee 


2cBOOOKJaeTcA OOIbWICe KO- 2% | 2% Bona-+ 

MMYeCTBO aMMuaKa (Ta6u1.’5). camepo-|nentona| BORA | EO 
JjoOaBieHHe K BOJe IpH — 

ONO TaHHu rpHOa 90,2% Cuipo sec mmuumenua, r 

KNOs Beyer K OOaBouHOMYy K (0 uae we ") Pee 3,59} 3,03} 3,59; 2,76 

IOBDIIMEHHIO CONepKaHUA Ka- Sibu é Aa iio “bterrs ' 

tala3bl, KOTOpOe AeaeTcH 53,5 F) 48,6 |164,0 |137,0 |204,0 


IOHATHDIM, eCJIH yu¥eCTb, 
TO B 9THX YCNOBHAX MOJO[be MWIeHKU rpHOa CnOCOOHbI BOCCTaHAaBJIMBaTb Hu- 
‘patni B amMuak. JlelicrBuTebHO, OKa3aJI0Cb, ITO MOOaBKa K Bose IPH rososannn 
pu6a KNO; npuBosuT K oOaBO“HOMY YBeJIHYeHHIO COfepKaHuA aMMHaKa 
3 MHLeIHH. ; 

TakuM o06pa30M, HHTpaTbl, H3BeCTHbIe CBOHM YrHeTatolluM NeHCTBHeM Ha 
IKTHBHOCTb IipellapaToB KaTasla3bl, MOryT, MIpM AeHcTBuH in VivO IpHBOJUTD, 
TaoOopoT, K YBeJIHYeHHIO e€ aKTHBHOCTH. 


Apxaurenbckuit rocyapcTBeHHblli Perret 
mefqarorHuecKHH HHCTHTYT i} 


LIMTHPOBAHHAS JIMTEPATYPA 


 & : un, JIAH, 82, 435 (1952). #1. C. Kutasuu, Buoxumua, 17, 
36 figs), rs ese B ess (ln Poe Biochem. Zbl., 1, Ne 41, 417 (1903), HHT. To 
.H. Bax, Coop. tp. no xumun uw Onoxumun, Han. AH CCCP, 1950. *H.v. Eu ier, 
.B1ix, Zs. physiol. Chem., 105,84 (1919). ° A. H. Beno3epcKuH, H.W. Ip o- 
K y p 4K OB, IlpaxTHueckoe pyKOBOsCTBO TIO OHOXHMHH pacTeHHH, My, 1953: 
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Jloxnagm Axagemun nwayrk CCCP 
1957. Tom 113, Ne 6 


MHK POBHOJIOFH;, 


K..C. CYXOB u O. C. KAMA 


MOP®OJIOrMA HE 3ABEPLIUMBIUMX PASBUTHSA «HEMH®EKIMOHHBIN 
YACTHL, BAPYCA TABAYHOH MO3ANKH 


(IIpedcmaeneno axademuxom A. JI. Kypcanoeoim 31 I 1957) 


Heyapuo HaMH cooOllamocbh 06 ycTaHOBJIeHHH JiaTeHTHOM (a3bl pa3sBuT 
Bupyca TaOayHolt Mo3aukH (7). B TeveHve yKasaHHou (basbl MIpOHCXOUT Pad 
«Keune Bupyca. UacTuubl BUpyca, HaxXOJAlMleroca B ITOH (base, JIMLIeHDI cmocoé 
HOCTH BbISbIBaTb 3apax%KeHWe HOBbIX BOCIPHHMUMBbIX PaCTeHHH MPH MeXaHUuy 
CKOH HX HHOKYJAUHH, MOVEMY MbI Ha3bIBAeM Pa3MHOMKAIOULMHCA BHPyc HEHE 
(eKUMOHHbIM. ITO CBOHCTBO BHpyca 3aBHCHT, BeEPpOATHO, OT erO HECTOHKOCTH | 
HHAaKTHBalMH B YCJIOBHAX HHOKYJIIOMa. . 

Tlepexoy Bupyca 3 (pasbl pasMHOXKeHHA B (asy NOKOA, CONPOBO*K Aaron 
o6pa30BaHHeM YacTHU, JIerKO 3apaxKalollHX HOBbIe paCTeHHA MPH MHOKYJIAUHY 
T. &. MOJHOCTbIO HHDEKIMOHHBIX, NOMaBJIAJICA B HalUMX OMbITaX JefcTBHeM NOBH 
tieHHoH Temmepatypbl (36°). Ouarw pa3MHOxKeHHA BUpyca JIerKo mee 
Ha 3apaxKeHHbIX mHcTbaAX Nicotiana glutinosa B Bugle OKPyrJbIX 3e1eHbIX 15 
TCH, HMeIOIHX B CPaBHeHHH C OKpyKalowlMM (OHOM MOBepXHOCTH sHcTa Oo 
TEMHYIO OKpacky. 

Tlo3xke aTeHTHbIM NepHoy HHpeKUHH Obl] yCTaHOBJIeH HaMH TIpH BbIepxy 
‘BaHHH 3apaxKeHHbIx ucTbeB N. glutinosa B ONTHMaJIbHbIX JIA pasBHTHA BUpy 
TemMepaTypHbIxX yCNOBUAX. JIA STO Wed JIMCTbA HHOKYJIMPOBaJHCh C BepXHe 
MOBePXHOCTH COJlep2KallHM BUPyC HHOKYJIOMOM, TUaTeJIbHO OTMBIBaJIHCb TIpd 
TOUHOH BOAO HM MOMeLLasIMCb BO BJlaxKHbIX KAMePpaX B TepMOCTAaT MpH 28°. 1 

CocTosHve BUpyca H3y4alOCb B HH)}KHEM HeEMHOKYJIMpOBaHHOM snujepMuce 
Kya OH MOF MpOHHKaTb TOJIbKO B pesyJbTaTe Au@y3uH u3 Apyrux TKaHel Ti 
‘Mepe Pa3MHCXKeHHA B HHX. | 

Ilyrem sapaxxeHHA CBexKHX MHAUKaTOpHBIX smucTbeB N. glutinosa HHOKyY 
JOMOM, IPHFOTOBJIACMbIM H3 CJePHYyTHIX TWJIEHOK HHKHeETO STMAepMuca, Obl 
yCTaHOBJIeHO, YTO HHPeKIUHOHHHIN BUpyc B STOM TKAHH HadMHaeT NOABMATHCI 
yepes 19—20 uac. nocme HHOKYJAWMH BepxXHero 9nHJepMuca. OueBuyHO von 
JIeHve HeEMHPeKUMOHHOLO pasMHOXarouleroca BUpyca B KJIeTKaX HM>KHerO omy} 
AepMica JlOJDKHO OblNO HacTyMaTb 3HauHTeIbHO paHbie. JlelicrBurenbHdl 
yAalOCb YCTaHOBMTb, YTO BereTaTHBHaA HeMH*eKUMOHHaA shopMa Bupyca MA 
ABJIACTCA B HHXKHEM SIMepMuCe yrxKe Yepes 10 vac. MOCIe HHOKYAWMU BepxXHel| 
aH epMuca. | 

Takum o6pasom, aTeHTHBI NepHoy BUpyca AA SMepMabHOli TKaHH B OT} 
THMAJIbHBIX YCJIOBHAX TeMMepaTypbl HMeeT TpoOROMKUTeMbHOCTA B Y—10 yaa 

Bpema NoaBeHHuaA HeMHPeKUMOHHOTO BUpPyca B KsleTKAaX HMKHeTO smn yep 
MHCa ObLIO . BbIACHeHO CJIefyIollumM cnoco6om. TlweHKu HHxKHero amu yepmucsl 
CHepHYTHIe C HHOKYJIMpPOBaHHbIxX mucTbeB N. glutinosa, coqepxaBwiuxca onpd 
AeseHHOe BpeMA MpH 28°, NMoMellaiHcb Ha MoBepxHocTh 2%-ro pacTBor 
CaxXapo3bl, Te OHH BbIJepxXHBaJINCh B TeyYeHHe 18—24 vac. Panee 6pino BbIAM 
HEHO, YTO B STHX YCNOBHAX BHUPyc cMocoOeH PasMHOKATbeA B M30/MPOBAaHHC 
SMMAepMasIbHOH TKaHH. 

Oxasanocb, WTO HaKONJIeHHA BUpyca He MPOWCXOMUT, ecH BpeMaA mex 
HHOKYJAMMEH REPXHETO SIIMepMHCa HM CHATHEM IIJIeHOK HWKHeTO STH JepMuc 
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Puc. 1. Uacruupr Bupyca TaOayHoh MosauKuH (Nicotiana glutinosa): 
a— TaJIOUKOBHHbIe YACTHIUbI H3 COKa MO3AaM4HOrO TabaKa; cpeqHAA AHA 
yactnu 280 mu; 6 — PuOpHApHble HeHHeKUHOHHbIe YaCTHUbI H3 Ma- 
TepHaia 3e1eHbIX MATeH Ha JIHCTbAX, COMepAABLIMXCA MOcMe “HHOKYJIs- 
mau 48 vac. mpu 36° nu 24 uaca mpu 5°; @ — buOpuanspuple uactHubl Toro 
*Ke BUPyca M3 aHaMOrHYHOrO MaTepHada JHCTbEB, coxepARABINHXCA TMocTe 
vHokyaamun 48 uac. npH 36°, 21 yac. mpu 5° uw 1 uac mp 28°; 2 — ytou- 
IeHHbIe PHOPHIbI B MaTepHaNe M3 3eIeHbIX MATCH — Ha JHCTbAX, COMep- 
KABIUINXcCA MmOcMe WHOKyIAWHH 72 yaca mpH 36°, 24 uaca upu 5° ui 
30 mun. mpu 28°; 0—nepaBHOMepHble 10 TOME YaCTHIbI B MaTepHase HS 
3eJICHbIX MATCH Ha JHCTbSAX, COePAKaBIHXCH TMOCIe uHOKYsHH 60 yac. 
npu 36°, 24 vaca npu 5° n 21/5 vaca npu 28°; e — huo6puaaspnpre Heundex- 
IHOHHbIe YACTHUbI H3 MaTepHala HHWKHerO SMHAepMuca stHcTa, comepxaB- 
ierocs Mocle HHOKYAALHH BepXHel NoBepxHuoctn 18 yac. mpu 28° 


MAH, rT. 113, Ne 6, Cyxos, Kanuma 


AuuTCes MeHee 9 yac. 45 mun. TonbKo HauuHas c sToro c 
‘MHC OKa3bIBaeTCA 3apaxKeHHbIM, H B HeM Yepe3 18 
HaKOMJIeHHe MHPeKUMOHHOTO BUupyca. 


Ji Usy4eHHA B dIeEKTPOHHOM MHKpockone * MOp@ougrHu YacTH BUpyca, 
HaxoMAllleroca B aTeHTHOU chase pasBuTHA, HAMM HCTOMb3OBaNICH Kak MaTepHavl 
SeJICHBIX IITeH, NOs YYaeMbIX Ha WHcTbAX N. glutinosa, BbIqep2KUBaeMbIX Tocse 
3apaxkeHhs Tipu 36°, Tak H MaTepHaJI HYDKHerO STIMepMNca 3apaxKeHHBIX JHCTb- 
€B pacTeHHH STOO *Ke Bua, COJepKaBUINXcA MpH 28°. 

IIpenapartbl Hanblisiicb xpomom. TleppuuHoe yBeJIHYeHHe COCTAaBIAIO 
7000, mpnH usroTOReHHM OTMeYaTKOB MIpHMeHgsocE 4-KpaTHOe yBeJIHYeHHe. 

Ha mpenapatax, npuroropnenHbix w3 MaTepHana seneHbIX MATeH HeMel- 
JCHHO NOCJe H3BJIEYCHHA JIMCTbeB M3 KaMepbl TepMOCTAaTA, re OHH BbIepxKUBa- 

_ AMCb Mocwe 3apaxkenua 60—70 yac. npu 36°, o6HapyxuBaloTcs YaCTHUbI BUpyca, 
Pe3KO OTJHYAIOMHECA OT FaCTHI, OOLIMHbIX MpenapaTOB HHPeKUMOHHOFO BUpyca. 

Onw MpexctaBienbl duOpusamu, nonepewnuKk KOTOPbIX B 2—2,5 pasa 
TOHbIUe, YEM Y YaCTHIL HHeKUHOHHOTO BUupyca. Or yacTHu NocseqHero OHH 
OTJIMYAIOTCA TAKKE TEM, UTO ONePTAaHHA HX MSBHIMCTbI. OHH Goslee NpoHutiae- 
MbI JIA SJIeKTpOHOB. DuOpHWbI BCTpeyaloTCA Yale rpynmamu, pacnonarasch 
“MapaebHO OfHa ApyroH. Oguako OHH He CIMBaIOTCA HM KPHcTa/MHYeCKHX 
arperaToB He oOpas3yror. OOpaiiaeT Ha ceOA BHHMAHHe pa3HOPOAHOCTh AMHEI 
uOpusnApHbix yactuy. BerpeyaioTca yacTHUbl, B HECKOJIbKO pa3 MpeBocxossA- 
me JWIMHY WasOUKOBUAHBIX YaCTHI, HHeKUMOHHOTO BHpyca, KOTOpad, Kak H3- 

 BeCTHO, cocTaBsiseT 280—300 mu. 

Ha HeKoTopbixX MpenapatTax Hapsqy c muOpuanamu uspeyKa BcTpeyalwTed 
MaJIOUKOBHAHbIe YaCTHUbI, CBOHCTBeHHbIe HHPeKUMOHHOMY Bupycy. UactTb 43 HX, 
BO3MOXKHO, lIpeAcTaBseHa YaCTHWaMH H3 MepBOHATaIbHOPO HHOKYJIOMA, KOTOPhIe 
He ylalOCb yaJIHTb PH MpPOMbIBKe JHCTbEB Mocsie HHOKyAAuUMH. J[pyraa uactp, 
BOSMOXKHO, ABJIACTCA MaTepHaJIOM, OOpa30BaBLUIHMCA B Mpollecce pa3BHTHA BH- 
pyca. Xota npu 36° (B ycnoBMAX TepMocTaTa) OCHOBHaA Macca BHpyca ocTaeTca 
B BereTaTHBHOH (pase PasBHTHA, HEKOTOPOe HEOOJIbLIOe KOJIMYECTBO YaCTHL, Be- 
POATHO, MOXKeT BCe-1aKH MpeTeplleBaTb JasbHeliiee pasBuTHe c OOpasoBaHHeM 
MOKOAWINXCA MopM. 
B o6nactTu 3es1eHbIX MATeH NO ONTHYECKHM MHKPOCKONOM B KJeTKaX OOHAa- 

- PyXXHBaloTcsA KpyMHble X-Tesla. ITO NOSBOMAeT 3aKJNOUHTb, YTO B BereTaTHBHOH 

| ¢pa3e pa3sBHTHA pa3MHOMKeHve BUpyca COMpsAKeHOC arperalHeH SHAYHTeJIbHbIX 
ero Macc B X-Tenax. Ha npenapatax u3 MaTepHauia 3eJIeHbIX MATCH B IJIEKTPOH- 
HOM MHKpockorle OGHapyXHBaIoTCA HeOOJIbLUHe AaMOpdHble Maccbl, C KOTOPbIMH 
CBAZAHbI CKONMeHuA PuOpHAN. OTH MaCCbl, BO3MOXKHO, MpescTaBsatoT coool 
OOpbIBKH MallepHpOBaHHbIX X-TeJl. 

Ecau 3apaxkenuble suctTba N. glutinosa, Bbigqepxanubie 60—70 ac. B Tep- 
Moctate pH 36°, mposep2kaTb 3aTem 24 yaca mpu 5°, TO MaTepHas 3eJIeHbIX NATeH 
OcTaeTcA HeHHeKUMOHHBIM. OfHakO KaKHe-TO MpOLecchl pasBiTHA MpH YTOM 
MIPOMCXOAAT, YTO OMpeseAeTCH 10 H3MeHEHHAM MOp(oOJOrHA BHPYCHBIX YacTHM. 

_ Ha mpenapatax u3 Takoro MaTepuaua JlerKO OOHapyxXuBaloTCA CKONeHHA (pHO- 
pH uM cBOOOAHONeKalIHe PuOpHIbI. UacTb 43 HAX MMeeT TakOH Ke NoMepey- 
‘HHK, Kak OMMCaHHble Bbilile (PHOPHJIbI, YaCTb Ke OOJee yTOMMeHa HM MO MonNe- 
peyHuKy MmpuO.uxKaeTcA K NaJIOUKOBAAHBIM YaCTHIaM HNPeKUMOHHOrO BUpyca 
muc. 1, °a, 6). 

Ecnu Te Ke JHCTbA nocme cyTOUHOTO BbIepxKHBaHHA pu 5° Mepenectu 
B ycloBia 28° Ha OAMH Yac WIM Jake Ha Nouaca, MaTepHadl SeeHbIX MATCH 
CTaHOBUTCA HHtbeKUMOHHBIM. 3a 9TO 2%Ke KpaTKoe BpemMaA OOpasyeTca cneludu- 
YeCKHM AIA HHpeKUMOHHOTO BUpPyca AHTHTeH, AaioulMli YeTKy!o peaKHIO Tpe- 
WHOMTAalH c aHTHCbIBOpOTKOH kK Bupycy. Jo sToro cepomornyecKkand peaklHA 
HOJHOCTbIO OTCYTCTBYeT. 

B 9meKTpOHHOM MHKpocKoMe HaOsmOMaloTcA cieqyloulMe KapTHHE!. Toukue 


poka, HWKHHA snHyep- 
—24 yaca o6HapyxKuBaetcn 


* Pa6ora nposegenaB JlaGopaTopHu 21eKTpOHHOM MHKPOCKONMH OrfeneHua Onom0rH4es 
exux HayK Axajemuu Hayk CCCP. 
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(buOpusIbI OOHapyXUBAIOTCH, KaK HM B MpebIyWMx CLyIaAx (puc. 1, 6). Oquak 
MHOrHe (PHOPHJIIbI OKa3bIBalOTCA YTONMeHHbIMH (puc. |, 2). Hexoropble cu6pun 
Jbl OTJIMYaIOTCA, HepaBHOMepHOH TomMHHON. B MaTepvasle W3 SeJIeHbIX IATEH, 
mpoObipnmux mocne 36° 2,5 vaca npu 28°, HaOmOofaloTCA Take %e KapTHHBI 
(puc. 1, 0). [lanoukobuguble vacTHUbl, CBOMCTBeHHbIe MHPEKUMOHHOMY BUpycy,, 
BCTpeyaioTca MocTosHHO. Iloka He yflaJlOCb BbIABHTb CTPyKTyp, Ha KOTOPBIXx! 
MO2KHO ObIIO Obl OOHAPyXUTb MOMEHT Mepexofa OT PHOPHIA K MaJOUKOBK AIM 
3JIEMEHTAaM. 

Kak yka3bipasocb, (vOpuumapHbIii MaTepHai HeMHeKUHOHHOTO BUpycal 
He OOslafaeT aHTHreHHbIMH CBOMCTBAMH HH@eKIUMOHHBIX YaCTHIL. Mexiy TEM) 
NONepeyHHK MHOFHX PuOpHJII HACTOJIbKO BeJIMK,YTO He OCTAeTCA COMHEHHH B TOM, 
YTO OHH MpescraBisioT coOol HyKMeOonpoTeHAuble WI OesKOBbIe o6pasoBaHua. 
B Tom cayyae, ecu Obl PHOpHbI COCTOAIM W3 OMHCH HYKJICHHOBOH KUCJIOTHI, 
MX NONepeyHukK Obi Obl 3HAYHTEIbHO MeHbIUe, HM IPH HCMOMb3OBaHHBIX HaMH OT- 
HOCHTeJIbHO HeOOJbIUMX YBeMYCHHAX OHH, BeEPOATHO, OCTAaIHCb Ob! HEBbIAB-) 
JICHHBIMH. 

Orcioja MOXHO NpeANOIOXKUTH, YTO OeMOK HEHHPECKUMOHHHIX YaCTHY MO aHTH-; 
TeHHBIM CBOHCTBAM KOPeHHbIM OOpa3s0M OTMMYaeTCH OT OeIKa 3aBePIIMBIIAX) 
pasBuTve HHeKUMOHHDIX yacTHo. M3mMeHeHve aHTHreHHOrO CocTaBa BHpyca: 


NpOWCXOAMT B KpaTKHH TepHoO BpeMeHH, Kora HaOsOfaeTcA NpeBpallenue: 
HeHHeKUMOHHOPO BUpyca B HH(PCKUMOHHBIN, HU, BEPOATHO, 3ABUCHT OT CTPyKTyp~ 
HBIX OCOGeHHOCTel OeKa, CBOMCTBCHHbIX pa3HbIM ()a3saM Pa3BHTHA BUpyca.. 

7lo cux Nop paccmaTpuBasacb MopdouiorHA YaCTHL BUpyca, BbIHyKJeHHO) 
OCTaBaBIUeroca B JIATCHTHOM (hase pasBUTHA B pesyJbTaTe JeHCTBHA MOBbIINeH~ 
Holi Temnepatypbl. ITpHHiMnvasbHO BaxKHbIM OKasasl0Cb OOHapyKeHHe TAKAX Het 
CTpyKTyp B MaTepHavie HMKHerO SMMAepMuca 3apaxKeHHbIx sHcTBeB N. gluti-) 
nosa, cojlepKaBluuxca Upu 28°, T. e. B YCMOBHAX, ONTHMAJIbHbIX JWI pasBATHs) 
Bupyca. | 

B maTeHTHOM Nepvoje HHGeKUHH B STOM MaTepHaie TakxKe oOvapyKuBaroTcs| 
TOHKHe (HOpHINAPHb!e YaCTHUbI, YaCTO COCpeJOTOUeHHbIe BOSE XapaKTePHbIX} 
AMOp*HbIX Macc, NpeAcTaBAIOWINX COOOH, BepOATHO, OOpbIBKH X-Tes. 3yecb, | 
KpoMe TOrO, BCTpeyaloTCAH CpaBHHTeJIbHO MAaCCHBHble OOpa3s0BaHHaA, HMeIOULHe} 
BH] KOPOTKHX, TOJICTbIX H H3BHJIMCTbIX YaCTHIL C YTOHUAIOWHMHCA KOHIAaMH | 
(puc. 1, e). | 

HaiijeHuble KapTHHbl NO3BOuIAIOT 3aKJIIOUHTb, YTO B JiaTeHTHOM MepmMoje? 
WHeKUHH TaOauHOk MO3aHKH, KOra NpOHCXOAUT pa3sMHOxKeHve BUPyca, B Ma-! 
TepHasle H3 3apaxKeHHbIX TKaHeH HaOslofaloTcA (PuOpHNIApHbIe OOpasoBaHHA”,, 
CBASAHHbIe, OUCBHAHO, C OAHOH M3 CTaqHH B ero pasBuTHH. Pasmuuna B JWIHHe: 
(HOPI NOSBONAIOT NPeANONORUTL, UTO HapacTaHve Maccbl HeHH*eKUMOHHOPO! 
BUpyca MpOWCxog{HT 3a cyeT pocta PuoOpua B ANuHy. OOpasopaHne MaouKO-; 
BHAHbIX YaCTHO HHDeCKUMOHHOTO BUpyca, BeEPOATHO, CBH3aHO C nocwleqyrouen | 
(pparmentalivel @uOpH H Cc HX cHupanusaunel. Kaprunbl cnupannsalun' 
3aMeTHbI Ha MHOrMX PuOpHaXx. SIBNeHHeM CHUupPasH3alHH, BOSMOXKHO, OOBAC-: 
HACTCA BOSPacTaHHe NonepeywuKa Y 3peJIbIX YaCTHI, HHdeKITMOHHOrO Bupyca, 
a TakXKe M3MeHeHHe €rO AHTHTeHHbIX CBOHCTB. | 

B 3aksloueHve BbIparxkaeM HCKpeHHIOW OularogapHocts P. M. Barep, m106e3Ho; 
MIpeOcTaBMBIUeH HaM AHTHCbIBOPOTKY K BApycy TaOaqHoH Mo3sarKH. | 


VWuctutyT reveruku Tloctymuao 
Axkayemuu HayxK CCCP 29.1 195i 


WMTHMPOBAHHAD JIMTEPATYPA 
1K.C. Cyxos, 0O.C. Kanuma, JAH, 110, 469 (1956) 
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Jloknaayn Akazemun Hayk CCCP 
. 1957. Tom 113, N 6 


AHATOMHA PACT EHHH 
Jl. HW. JIOTOBA 


AHATOMHYECKOE HCCJIEXOBAHHE 
fIPOLLECCOB KOPHEOBPA30BAHHA TPH BETETATHBHOM 
PASMHO)KEHHH KAPJINKOBbIX NOJBOEB SABJIOHM 


(ITpedcmasaeno axademuxom A. JI. Kypcanossim 81 I 1957) 


Pa3BHTHe KapJIMKOBOrO MIOAOBOACTBa TpeOyer Oosubiivro KOMMYeCTBA TOJ- 
30€B, OOaMalOUMX BbICOKOH pereHepallHOHHOH cnoco6HocTbI, coselicTByrolleli 
iX ObICTPOMy BereTaTHBHOMy pa3MHOXEHHIO, KOTOPOe oOcymllecTBIAeTCA 
IepeCHKOBaHHeM HJIH YKOPe€HeHHeM OTBOAKOB. 

M3 sOOHeBbIX HH3KOpOCJIbIX TOBOeB HaHOONbIIMM ycrexoM B TOjo- 
s0[CTBe NOIb3yloTcaA NapayusKu (Tun VIII uw IX) uw zycenpi (run I11), Koroppie 
STBEYAIOT STHM TpeOoBaHunM (},°8). 

B Hactosuee Bpema []noqooBpoulHbIM HHCTHTYTOM uM. VW. B. Muuypuua Bpi- 
3eJ(CHbI HOBbIE KapJIMKOBbIe NOABOH CKPeWIHBaHHeM MeCTHBIX COPTOB AOJIOHb 
Tpymiopka mockospckas, Auuc, Taex-, 
ioe) ¢ NapagusKamu VIII u IX (oryos- 
‘Kan dbopMa). OgqHako rHOpuyHoe mo- 
OMCTBO TIO cMocoOHOCTH K pereHepa- 
IMM JlasieKO He OAHOpogHO. Muorne u3 
sbIBEJIEHHBIX (POPM COBEPUIeHHO He O6- 
layaioT S9THM CBOHCTBOM, Y4TO 3aTpy]- 
If€T HX BHeJpeHHe B IpakTHKy. 

Ilembio HacToailel pa6orTH Obi0 
i3yueHHe aHaTOMHYeCKHX MpoOweccoB 
copHeoOpa3s0BaHHA pH OTBOAKOBOM 
JASMHOXKEHHH, A TAKKE BbIACHeHHE 
IDHYHH TpyAHOTO YKOpeHeHHA HeKOTO- 
bIX TOBOeB, TIPHYeM JIA UccuIeqoBa- 
[Md ObWIM B3ATHI HapsAyy c THOPHAHbIMH Puc. 1. PasBpuTwe MpHyaTouHbIx KOpHeli npH 
jopMamu napayusKu VIII uIXunonmy- 45° ee epnimounivai® he A ont 
apumkKoBaa sO0HA Aycen III. 2KeHMe MpHZaTounoro KopHA, 3 — KOpHeBO!i 

Ms3yuenne pereHepalluoHHoH cmoco6- yexluK, 4— MepucTeMa KopHsA, 5 — 30Ha 
(OCTH SAGOOHEBBIX TOJBOeB MOKa3aIO PacTaxeHHA KopHA, 6 — Kopa KopHa, 7 — 
amMuve y HUX HEKOTOpPBIxX ocobeHHOcTeH = BCHTEMA BORE n: rea nosera, 
- MOpcbosioro-aHaTOMHYeCKOM CTpoeHHH 
TBOAKOB. CoTpygHukamu []noqoopomjHoro uncTHTyTa uM. Muuypuua Obiia 
TMeYeHa KOPPeJIATHBHAA CBASb, CYMLECTBYIOWaA Me%*Ky CMOCOOHOCTbIO K Be- 
eTATHBHOMY Pa3MHO?KeHHIO H OCOMJINeM YeYeBHYeK Ha KOpe MoOeros, oTMMYALO- 
JUXCH HANMUHeEM CHJIbHO B3JyTbIX Y3JIOB. 

[]pugarounble KOPHH MOryT BOSHHKaTb Ha y3JIOM, NOM HUM, a HHOrsa rye- 
HOy]b B CepequUHe MexKJOY3IHA, OHAKO NOCNeAHAA KaTeropua BCTpeyaeTcs 
HaAYHTeJIbHO pexke. 

Ham yflanocb OOHapyXKUTb TECHYIO CBASb KOPHA C JIMCTOBbIMM TpopbiBaMu 

a6noHu. B aHHOM cJly¥ae MbI HMeeM THUMUHbIM TpexJakyHHbI y3eu/1, MPHyeM 
eCTO OTXOKJCHHA NPOBOAAWerO Ny4Ka B JIMCT WIM BeETBb BCera OTTpaHHyeHO 
60KOB AByMA HavOosIee WMpOKHMH CepAUeBHHHbIMM Jty¥amH. Kak yjlaJlocb 
bINCHHTb, 3aJI0X%KCHHE KOPHA IPOHCXOAUT B MepBylo ovepeyb B MecTe Tepece- 
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YeHHA STUX syyeli KaMOveM, YTO He MPOTHBOPeYMT yKasaHHAM B. ®. Pasyop 
cxoro (5) (puc..1). Kpome toro, JI. ®. [papgqun (*) npHBogquT JaHuble BoptTsy 


le 


Puc. 2. Pacumpenue cepsleBHHHOrO 

ayua Mp 3a0%KeHHH MpHsaTouHoro 

KOPHA Ha TaHreHTaIbHOM cpese Ape- 

BeCHHbI AOJIOHH BR eens Ges 
x 


MONOCKOM NapeHxuMpl (cM. puce. | uv 3). Ouesuquo, 


HMeeT MeCTO pacTBOpeHHe 


Bau-Turemon (°). 


Buytpb nodera KaMOnH OTKJaybIBaeT 
KJICTKH, Hyliwe Ha paciuupeHve cepzue- 
TIpHyeM cpeyH OObMuHOL 
JIyueBoH MapeHXHMbl (popMupyeTcs Tpaxe- 
lipedcTaBuleHHaa 
BbITAHYTbIMH BeEPpeTeEHOOOPasHbIMH KJIeTKAa- 
MH C MHOFOUMCJICHHBIMH NpOCTbIMH TopaMu. 
TlocpeycTBoM TpaxevambHolt NapeHXHMbI 
IIPOHCXOAMT cooOmeHHe MpoBOsAleH cu- 
CTeEMbl KOPHA C [peBeCHHOH MaTepHHCKOlt 


BHHHOrO Jlyda, 


Yad bHaA Nape€HxuMa, 


BeTKH. 


Pa3BuTHe KOPHA COBepluaeTcA JOBOJIbHO 
Onictpo. Maccospoe nosBsleHve KOpHeli Ha 
MOBEPXHOCTH OTBOAKOB HaOsofaeTca y 
napagu3Kku VIII vepes 30—35 quel mocae 
Hayasla OlbITa 10 YKOPeCHeHHIO OTBOAKOB. 
Y nycena III] KopHu nossasawrea He- 


MHOTO JIO3]{Hee. 


O ObICTpOM pa3BHTHH KOPHA TOBOpUT 
TakxKe paHHee HayaJlO Mpowecca BTOpuyHOrO 
yrommeHuaA. KopHu juamerpom 1—2 mm 
UMEIOT y2Ke, Kak IpaBHJ1O, HECKOJIbKO pAAOB 
KJI€TOK BTOPHUHOH PeBeCHHbI H KODbI. ' 

AnaTOMH4eCKoe HCCJIeEAOBaHHe KapJIMKOBbIX MOJBOeB mMoKa3aIO CYILLECTBC 
BaHHe OMpejleJIeHHOH 3aBHCHMOCTH Me*Ky CMOCOOHOCTbIO K BereTaTHBHOM 
Pa3MHO2XKeHHIO H CTPOCHHeEM J[peBECHHbI H KOPbI OTBOJKa. 
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KJI€TOK 3a cueT, (PepMCHTATHBHOM JeATebHOCT]| 
KOPHeBOoro KapMallika, KaK YKa3bIBaJIOCb 


Ka O TOM, ¥TO pH NopaHeHHAX KOPHH y AG 
JIOHH 3aKJabIBaloTCAH B MeCTHbIX pacluMpe 
HAAX CePAUeBHHHBIX Jlyyeli, KOTOpble ocd 
6eHHO XOpOlO 3aMeTHbI Ha TaHreHTaJy 
HBIX Cpesax J[pepecHHb! (pvc. 2). Ha pay 
aJIbHbIX Cp€3aX MOKHO BHeTb, YTO KOH! 
BOSHHKAIOT TpyllwaMu MO TPH-NATb (Puc. 3) 

HauasbHble cTaqHH pasBuTHA ame 
HbIX KOPHeli XapaKTepH3yIOTCH YCHJIEHHO) 
JIeATeIbHOCTbIO KaMOuA. KneTKH, OTIOKeRI 
Hble KaMOWeM HapyKy, aloT HavaJlO KOPH 
BOM MepHicTeMe, B KOTOpOH Aud@pepenuupyercy 
TOUKa pocTa, KOpHeBOH YeXJIMK, a NMO3Hef 
BO3HHKaeT 30Ha pacTAxKeHHA HW POpMUpyerTcr 
Npopogzamad cuctema. CorsacHo — 
S. E. Onnenroppa u VW. M. )Kuponxuna (4 
pasBuTHe KOPpHeBOrO 3ayaTKa COMpOBorw jae 
ca OYPHbIMH OKHCJIMTeJIbHO-BOCCTAHOBHTEIE 
HbIMH poleccaMH,  COBeplalouluMucA | 
MePHCTeMaTHYeCKHX KleTKaX. B  kJeTKAX), 
OKPYy2KalouluX MepHcTeMy, MpOHCXOMHT, Hab 
OOopoT, 3aTyXaHHe XKH3HeJeCATeJIbHOCTH: OHI 
CTaHOBATCA TOHKOCTCHHbIMH,  KOJIMYeECTBS 
la3Mbl B HUX Pe3KO COKpalllaeTCA, KJIeTK3| 
MIOXO BOCIpHHuMaioT KpacuTenu. IlosTomy 
KOPHeEBOH 3a4aTOK ObIBaeT OKPyKeH CBeTJO} 


IIpH pa3BHTHH KOpHed 


& 

aX 
ses 
anes 


yaa Je 

SOS RSS 

OX ITO 

SOCK RC EXD 

SSN xX 

SSS PSETTTNSSSSS 

SSS ee 
SSS TREE IS et Zz 
Sosy en” I 7 
SOON 5 

% iD ..= v7 
SS xe ERS &. Z LLA 


° 


S RRO SS Mr~ny — iS 


Puc. 3. Ppynnopoe samomxenne mpugzaTou 
HbIX KOpHeH y sOs0HM (cxema, 12%’ 
1 — xamMOnH, 2—ypespecnHa no6ere 
3— cepauesnna, 4 — cepAueBHHHbI yt 
5 — pacuimpeuve sty4a, 6 — 3an0%KeHH 
MipHaTOUHbIX KOPHeH, 7 — KOpHeB 

yexJIMK, 8 — MepucTema KOpHa, 9 — 30 

pactaxenus, 10 — Kopa KopHa, IJ] - 
KCHIeMa KOpHA, J2 — cknepeHxu 

nepuuukna, 13—nepBuyHad Kopa nober 


Ta6nuna 1 


PaspuTve 3amacatouleli cucTeMbI B ABYXMeTHeCH MpeBeCHHe HEKOTOPBIX KaPHKOBBIX MOABOeB 
AOJIOHH (cpefHee apudmeruyeckoe u3 30 TOACYeTOB) 


Copra yin | T-4a7 | r-205 | 2¥Se# | yp s79 Lod rx} a-oa | t-200 Toms 

ee ee ae ee | ee || 
Yveno KmeToK Ha 1 mM? 

Taxkelad mMapeHxuma 1418 | 1233 | 819 | 847] 966} 906] 596] 556] 299 

JIlyuepaa mapenxuma 1053 985 | 1104 | 1008 | 884] 655 | 999 | 560] 635 

Bcero 2471 | 2218 | 1923 | 1855} 1850 | 1561 | 1595 | 1416 | 934 
Ync0 CepAWeBHHHBIX Jy- 

ueli Ha 1 MM? 228 | 133 | 182 | 446 | 4139 | 4192}-108} 457 | 447 


Oka3as10cb, 4TO (opMbI C BLICOKO! pereHepaluOHHOlt crocOOHOCTbIO UMeIOT 
MOIJHY!0 Sallacatollly!o CHCTeMy B J[peBeCHHe, a CIeOBaTeIbHO, H 6ONbUIOe KO- 
JIMYECTBO THTATCIbHbIX BeIeCTB, HEOOXOAMMBIX VIS HHSHEAeATeEMbHOCTH MepH- 
CTEMaTHYCCKHX KJeTOK. OcoOeHHO BeJIHKO COjep2KaHve NapeHxuMbl y Tuna VIII, 
P-117, T-225, npwyem ypepecuHa ofHux tpopM 
_XapakTepHsyeTcaA MpeHMyIeCcTBeHHbIM cojep- 
2KaHHeM THKEBOH, ApyrHx — My4eBoH Mapex- 
XHMbI, KaK BHAHO H3 Tabu. |. 

CoyepxKaHve sy4eBoli MapeHXuMb! He BCcerja 
TIPONOPUHOHAIbHO YHCJIeCHHOCTH Cep/IeBHHHbIX 
JlyueH, 4TO, BepOATHO, CBA3aHO Cc aOcomroT- 
HbIMH Pa3sMepaMH KJIeTOK. 

@MopMbl, He jalollwe yKOpeHeHHA IIpH oT- 
BOAKOBOM pa3MHOrKeHHH (T-209, Taexuoe), oT- 
JIMYaIOTCA MHHHMAJIbHbIM Pa3BHTHeM 3aTlacato- 
mjeH CHCTeMbI B JipeBecHHe (cM. Ta6u. 1). 

CkopocTb yYKOpeHeHHA OTBOAKOB KOPpeJIATHB- 
HO CBA3aHa TaKxKe C PpasBHTHeEM MeXaHHyecKOH 
CHCTeMbI B KOPOBOH YacTH MoOera. AHaTOMH- 
yeckoe CTpoeHve OJHOeTHHX NOOeroB XapakTe- 
pu3yeTcA HaH4veM B TepHuukKse HeOObIIAX 
rpylill CKJIECDCHXHMHBIX BOJIOKOH. y (pOpM Cc BbI- Puc. 4. Mexannueckan cncTema 
COKOM PereHepalHOHHOH CNOCOOHOCTbIO CKsepeH- atneg nee ce gd 
XHMa MepHUMKsa ABJIACTCA CAMHCTBEHHOM MCXA- Tag“ xopa, uae eas 
HHYeCKOH TKaHbIO Hapy?KHOl YacTH MO0Oera (THN xyma nepunnkna, 4 — cepAneBuH- 
VIII, T-225 ut. 4.), mpwyemM mo Mepe yTOJWeHHA = bit tyu, 5 — xamOutt, 6 — TBep- 
BeTKH, PpylMbl BOJOKOH pa3fBHralorcaA 3a CueT abit yO, 7 — apeBecuna 
Ppa3sBHTHA MapeHXHMHOM TKAaHH. 

Y Taexuoro, T-209 u apyrux sop, mwi0xo pasMHOKalouluxXcA BereTaTHB- 
HBIM IYTeM, eXKeFOHO BOSHHKAIOT YUACTKH TBeporo JyOa, 3HaYWTebHO yBe- 
JIMUMBAIOULeTO MOLLHOCTh MeXaHHYeCKOH CHCTeMbI B KOpe (puc. 4). 

Hanuune civiOWIHOro CKJIepeHXHMHOFO KOJIbIla B KOpe 3HaYHMTeJIbHO YMCHb- 
IUaeT BOSMOXHOCTbh Pa3BUTHA TPpHAaTOUHbIX KOpHeH. B 3TOM OTHOLIeHHH HallH 
JIAHHbIe MOMHOCTHIO Corsacy1oTcaA C HCCJIeOBAHHAMH NPHYHH TpyAHOrO ykKope- 
HeHHA YepeHKOB HEKOTOPbIX CyOTPONMYeCKHX KYJIbTYp, NpoBeyenubimu T. i. Te- 
MeTpayze (°). 

Mocxkosckuit rocyapcTBeHHbIii yHHBepCHTeT Tlocrynu0 

um. M. B. Jlomonocosa 21 IX 1956 


IMTHUPOBAHHASA JIATEPATYPA 


1B. YW. BynarospeKkui, KapanxKospie noxpou MA sOmoHu, JloktopcKaa BHNccepTa- 
yus, Muuypuuck, 1953. 7? ® Bau-Turem, O6maa 6oTaHHKa, Hep. c dpanu. M., 1901. 
2 7.8. emer pagase, Tp. Bor. wucr. HM. B. JI. Komaposa, AH CCCP, Capea Bere 
(1951). 41, © Iipaspganu, BereratHBHoe pa3MHOwKeHHe  pacTeHHH, VOSS. 
*B.®. PaszopcKkuit, Anatomua pactenul, M., 1949. ° B. ®. Cmupuos, Kyap- 
Typa KaPAHKOBbIX MIOOBbIX JepeBbes, M., 19550 ea Sea Ot error Op Hy aM ken 
pouKkun, Usps. AH CCCP, cep. 6uon., Ne 5 (1951). 
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Jlokxnaygn AkaywemMun HaykK cccP 
4957. Tom 113, Ne 6 


AHATOMH4A PACTEHHH | 


JI. I. YEJIBILOBA 


WMTOJIOTHYECKHE JIAHHbIE O PASBHTHN YCTbUL 
JIHMCTA NWIEHH I bI 


(ITpedcmaeneno axademuxom T. J. JIowenxo 14 XI 1956) 


B OompuiMHcTBe paOoT O pa3BHTHM YCTbHL Mpu3sHaerTca, YTO ycTbulla BOSHH- 


KaloT IPH J[e/IeHHH MM JepMaJIbHbIX KseTOK (7, *). OfHaKO KaKHM IlyTeM 43 u@- | 
cbepeHIMpoRaHHOd 2MAepMasIbHOM KJIeTKM PasBUBaeTCA KJleTKa yCTbMa, HMCIO~ 
ulad W Apyrve tbyHKUHH HW Apyroe crpoeHve,— ocTaeTcaA HeaAcHBIM. JIA BbIACH | 


He€HHA 3TOFO BOMpOCa MbI NpOBeJIM HaCTOALLy!O padory. om, 


ane, 


Puc. 1. Cxema pacnooxKeHHA yCTbH, Ha sHcTe nWeHHIb! MocKkopKa 


Uccneqopanve MpoBosulocb Ha ipopocTKax NWieHHubI copta MockoBka, BbI- | 
pallleHHbIxX B Yalikax [lerpuH. SauaTounble MCTbA MpopocTKOB PUKCHPOBaINCchb | 


no Hapawuuy u 75° cnuptom. B paOote ucnob30BaJINCb B OCHOBHOM Mpojosib- 
HbI€e MAKPOTOMHble cpesbl TOJMMHOW 7 wu. OxpalliMBaHHe NpenapaToB npoBosH- 


JOcb TeMaTOKCHJIMHOM 0 TeHfenravny c MoyKpackoOl CBeTJIbIM 3eJICEHbIM, TO 
MesbreHy, METHJIOBLIM 3eJICHBIM C MOAKpackoH KUcJIbIM (byKCHHOM, a Takxe | 
MeTHJICHOBOH CHHbIO MH KHcJIbIM (YKCHHOM B OydbepHbIX cCMecHX pa3ssMYHOrO | 
sHayeHHa pH. PucyHKu cyeanbl c NOMOUIbIO PHcoBaIbHOro ammapata PA-1. | 

YcTbHlla JIMCTa MUeHHIbl, KaK BHAHO Ha cxeme (pHc. 1) pactonomKenbi 
B OllpefeieHHOM NopsgKe. B snufepMuce WHcTa KMeETKM COCTABAIOT WpaBHJib- | 
Hble psAfbl. OHH U3 HHX He MMeIOT ycTbHL, B APyruX ycTbulla pacnoJOx*KeHb! | 


B TaKOH MOcseOBAaTeJIbHOCTH: ycTbulle, SIMAepMaJIbHad KJIeTKa, CHOBa YCTbHUE 
HT. \.; PAAbI KMeTOK, UMerIolwe WH He HMeIOUIMe ycTbHO, YepexyroTca. Takas 
CTpyKTypa NO3BONAeET TOUHO ONpeseATh Mecta OOpa3s0BaHHA OyyuINx ycTbull. 


CocTouT ycTbulle Beerya HW3 OMHOTO HW TOTO Ke Wcla KJIeTOK. NA THWEHHIUbI OHO | 


COCTOHT H3 YeThIPeX KNeTOK: U3 AByX cpeQHHX (3aMbIKaIOWIMX) H H3 AByX 6oOKO- 


BbIX (CONYTCTBY!OUHX). PacnomOxXeHb! OHH MPHMepHO B OHO! nMOcKocTH. Taq 


KOe CTpOeHHe H paclOJORKeHHe YcTbHIL MOSBOMACT MPOCNeAUTb STAaMbl pasBuTus 
KaKOH W3 WX KJeTOK. 

JIWcT MMEHUUbI pacTeT cBOeH HWKHeH dacTbIo, u AudpepenuMauusa ero Ke- 
TOK paHblle NPOXOMT B BepXHelt YacTH, a 3aTeM B HWKHeEH. PasBuTHe ycTbulL 
HayMHaeTcA TOrMa, KOra SMAepMaJIbHbIe KIeTKH BEPXHeH YacTH JMcTa yxKe jo- 
CTHIVIM W3BeCTHOH cTaqMH juddepeHunalluu, a HWKHHe elle TOMbKO HavamH 
AuphepeHuMpoBaTbesA. ITO NOsBoAeT NpoceAUTb pasiMuuA B OOpas0BaHUH 


KJI€TOK yCTbHI, B 3aBHCHMOCTH OT cTeleHH Audpepenunalun SMMepMasbHbIX | 
KleTOK. Kpome Toro, pa3BuTHe ycTbHI, B BepXHeli YacTH JIMcTa HauMHaerca He- 
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CKOJIbKO PaHbIle, YM PasBHTHe B HWxKHeli. B pesybrate Ha OJHOM scTe 
MOXKHO HaOMOAATh NOcNeAOBaTe buble (asbl UX PasBuTUs. 

SavaTOunble JMCTbA Mpopocrka, SMMAepMasIbUble KeTKH KOTOPBbIX elle TOJIb- 
KO Havas WudxpepenitupoBaTbesx, He HMeIOT ycTbUll. OOpasoBaHHe NocweqHUXx 
HaM YHaJlOCb MpOCJeAUTb C TOrO MOMeHTA, Kora B psA/Ly KHeTOK STM JepMa/bHOL 
TKaHH, B KOTOPOM B JlaJIbHeHWWeM JOUKHbI OOpas0BaTbes ycTbula, HayHHaeTcA 
ObicTpoe pasMHoxenne KleTOK. IIpu stom Yate HMeeT MeCTO MHTO3, XOTA B He- 
CKOJIbKUX CJyYaHX OblIO OTMeYeHO HU aMUTOTHYecKOe JeeHue. Pasmuoxenne 
KleTOK OMepexkaeT UX POcT, B pesysIbTaTe yero OOpasyeTcH pA HeOOMbIUNX 
KIeTOK (pHc. 2). 

Oyun M3 HUX (Kaxkad BTOpad KJleTKa) paeTyT, OcTaBadch KleTKaMH 3TH- 
ACPMaIbHOU TKaHH. j1qpa B HMX cBeTNO OKpallenbl. I]na3Ma 3aHHMaeT MIpH- 
cTeHHOe MoslomwKenve, Cepequna KleTKH 3aHATa KpynHol Bakyosbio. J[pyrue 
KJI€TKH JIMIIb HE3HaYHTeJIbHO YBeJIMUMBalOTCA B pasMepe. Hypo yBeM4HnBaeTcA 
H Tak Ke, KaK H [Jla3Ma, HaYHHaeT TEMHO OKpalllHBaTbcsA TeMaTOKCHJIMHOM. 


Peo; ENE 
art StS 


Puc. 2. O6pa30BaHHe pAa TeMHBIX KJICTOK IpH pasBuTHH 
ycTbuy., PuKcHpoBaHo no HaBalinHy, oKpalleHO 2KesIe3HbIM 
reMaTCKCHJIHHOM no T eligenratiny. O6. 90 , Nap 1,25. 975x 


Ha OcHOBaHHH STOrO OyeM Ha3bIBaTb HX YCJOBHO TeMHBIMH, KleTKaMH. TepMHH 
STOT 3aHMcTBOBaH Hamu y [. B. AcsBortna (*), KoTopbiit onucan HX MpH @opmu- 
POBaHHH SINMTeHabHOH, COeAMHUTeIbHOH HW HEpBHOM TKaHeH. Takyto xe Oosee 
HHTCHCHBHY!O OKPacKy 9TH KJI€TKH MMeIOT HW IPH OKpaliMBaHHu mo Denpreny, 
a TaKKe MeTHJIOBbIM 3e@JICHBIM HW KHCJIbIM (YKCHHOM, UTO TOBOPHT O HaKOMJIeHHH 
THMOHYKJICHHOBOH KHCJIOTHI. 
IIpu okpalliMBaHHu mpenapaTOB MeTHJIeEHOBOH CHHEIO H KHCJIbIM (yKCHHOM 
B OydepHEIX cMecAX pa3HUHOrO 3HayeHHA pH oOnapyxKuBaetcs, YTO ycHeHHe 
HMHTeCHCHBHOCTH OKpalliHBaHHA KJeTOK B JaHHOM cslyyae COBMaaeT c HX ycHJIeH- 
HbIM yKHcJleHHeM. OHH HAYHHAIOT CHJIbHee OKPalIMBaTbCA B KUCJIbIX Oydepax 
MeTHJIeHOBOH cHHbIO. M3 sTOrTO MOXKHO CeaTb BbIBOA, YTO 3apA UX MHILeIN 
BospactaeT. Bce onHcaHHble ABJICHHA TOBOPAT OO H3MeHeHHH XapakTepa OOmeH- 
HbIX MIPOUeCcOB B TeEMHEIX KJIeTKaX TO CPaBHEHHWO C ITHJepMa/IbHbIMH KJIeTKaMH. 
Cre yIollMM STamoM B pasBHTHH yCTbula ABJIAeTCA (POPMMPOBaHeHe elle ABYX 
KsleToK. Ouu OOpa3syioTcad IPH JeJIeHHH KJIeTOK JBYX PAAOB, CMeXKHBIX C ONHCAaH- 
HbIM BbIle pAOM KleTOK. Ha puc. 3 BHAHO, YTO B OHO U3 KMeTOK MpOXOAUT 
MHTOTHYeCKOe JeseHHe Apa, KOTOpoe K STOMY BPeMeHH MepeMecTHJIOCb H3 
UeHTpa KJIeTKH, IpHOM3HBUINCb K TOM ee YaCTH, KOTOPad COMpuKacaeTca C TeM- 
Holi. B pesysIbTaTe MHTO3a OOpa3syloTCA Ba Apa. OfHO U3 HUX OTXOAUT K Cepe- 
JMHe KJIETKH, OCTAaBaACb ADOM AudxpepeHIMpOBaHHOH SMM epMaJbHOH KeTKH. 
Boxpyr Apyroro d@opmupyetca mpotonsasma. fpo HW Na3Ma HadHHaloT MHTeH- 
CHBHO IIpOKpauIMBaTbCA TeMaTOKCHJIMHOM, M M3 CTapOH KJIeTKH BbIJe/AeTCA 
HOBaA, KOTOpad MpeppatilaeTca B TemHy1. B pesyubTaTe Takoro eseHHuA CpeAM 
AuddepenuupoBaHHbIX KJIeTOK SMMJepMabHOH TKaHH BO3HHKaIOT Ipylbl, 
COcTOMIIHe Ha 9TOM 9Talle W3 TpeX TEMHbIX KJIleTOK — cpefHeli M AByX OOKOBBIX. 
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O6pasoBaHve OOKOBbIX TeMHBIX KJIETOK MO2KeT HATH KaK B Pe3yJIbTaTe MUTO3A, ,| 
Tak UB pesysbTaTe amuTo3a. Muto3 yallle AMeeT MeCTO B JIMCTe, STIMACpMaJIbHBIe | 
KJIETKH KOTOPOrO elle TOJbKO Haya AudPppepeHUMpOBaTbCA, AMHTOS — B JIMCTE, , 
KJI€TKH KOTOPOrO. yxKe JOCTHIIM HEKOTOPOH cTeneHH Audpepenunaunn. Tur |) 
NeeHHA, MHTOTHYCCKKH HJ AMHTOTHYeCKHH, 3aBHCHT, 0 BCeH BHAMMOCTH, OT)) 
Bospacta Mpopocrka Hi Crerienu AudpepenWvallvy ero KMeTOK. OAHaKO Kak B TOM, | 
Tak HB APyroM culy4ae Mp AeseHuu OT AudpepeHMMpOBaHHOH STIMepMaJIbHOK | 
KJIe€TKH OTJesAeTCH Apyrad, MeHbWwIad NO pasMepy, BCKOpe MpeBpallaioulaAce | 
B T€MHYIO KJIETKY ; 

TIpoueccbl, cBA3aHHbIe C MOTEMHEHHEM, MOryT Ha¥aTbCs elle AO NOIHOTO pas—} 
AeseHHA snuJepMaibHo KseTKH, M Tora u3 AudpepeHUMpoBaHHOH KJeTKH} 


Puc. 3. O6pasoBpaHve GOKOBIX TEMHEIX KJICTOK IPH pasBuTHH 
ycTpuya. ®uKcHpoBaHo mo HapaliMHy, OKpalleHO Kese3HbIM 
remaTokKcuyiHHOM m0 Tefigenrainy. O6. 90 x, Nap 1,25. 975 X 


BbIJeIACTCA OTMYHAH OT Hee WH MOpcbosOrMYeCKH HM CH3HOOrMYeCKH TeMHAast | 
KleTKa. B Apyrux cayyaax MOTeMHeHve HavMHaeTCA paHbille. | 
Ha pue. 4 BuAHO, 4TO TIO- | 
TeMHeHHe MOKeT HayHHAaTLcsA | 
BHYTPpH cTaporo sAqpa Audde- 
PeHUHpOBaHHOH  9nHAepMaib- 
HOH KNeTKH. SapowKeHHe HO- 
Boro spa, BepOATHO, HauH- 
HaeTCA C HaKOMJIeHHA P CTa—_ 
poM Ape BelecTB, HHTeCHCHB- | 
HO NpOKpallMBalouluxcA TreMa- 
TOKCHJIHHOM. MuTeHCHBHOe OK- | 
pauimBanHe 0 WenbreHy Hu 
METHJIOBBIM 3CJICHBIM YKa3blBaeT 
Puc 4.” Amutos mp o6pa30BaHnM 6cKOBEIX TemHBIX Ha OOJIbIMOe KOJMYeECTBO coyep- 
KaeTOK. PukcupoBaHo no HaBawwny, oKpalieHo no *KallelcA B HAX THMOHYKJICHHO- 
@®enpreny. O6. 90, Nap 1,25. 975 x Boll KucOTHI. Takum 06 
‘ paso, 
TeMHaw KJIeTKA MOXKeT pas-_ 
BHBaTbCA B pe3yJIbTaTe 3apO*KMeHHA MW 3aTeM BbIJeIeHHA H3 Apa IH JepMasbHol 
KJI€TKH HOBOPO Apa, KOTOPOe Ooslee TeMHO OKpaluuBaeTca. B pesysbTaTe STOrO: | 
43 RudxpepeHuMpoBanHoli snMJepMadbHOl KeTKU BbIeIAeTCA HOBaA He_Udpbe- 
PeHUMpOBaHHad TeMHaA kKJleTKa. 

Ilocne o6pasopanua rpynn u3 Tpex TeMHbIX KNeTOK — cpequeli u ByX 60- 
KOBbIX -— MPOHCXOMMT JeleHve cpeqHeH KweTKH Ha JBe. Ona TakxKe MOxKeT 
ACNUTbCA MHTOTHYeCKH B Ooslee MOJOAbIX IPOPOCTKAaX WIM AMUTOTHYECKH B Gosee | 
B3POCJIbIX Npopocrkax. 

113 o6pa30paBlIMXca YeTbIPeX KeTOK MocIe HX TocBeTIeHHA pasBuBalorcs 
KJI€TKH YCTbHua, H3 WBYX CpeHHX — 3aMbIKalollMe KJIETKH, 3 JBYX OOKOBbIX — 
ConyTcTByroulue. 
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Takum o6pasom ycrbula IMcTa MueHuUBI bopMupyiores IpH JereHHH Tudpe- 
CHUMPOBAHHBIX SMHJepMaJIbHbIX KJeTOK. [IpH stom OOpa3syiorcs Heyudbepen- 
IMpOBaHHble TeMHbI€ KJIeTKH, XapakTepH3yloulMecA HHBIMHM WMTOPusHOuIOrH4e- 
-KAMH MOKa3aTeJIAMH. OHH ABJAIOTCA Kak Obl MepeXOAHIMH OT KJIeTOK STIMJep- 
MMCa K KJI€TKAM YCTbHI. OOpasoBaHHio TeMHbIX KJIETOK MOX%KeT MpejliecTBOBaTb 
<ak MHTOTHYeCKOe, Tak H AMHTOTHYeCKOe JeJleHve IHHJCPMAJIbHbIX KJIeTOK, 
ITO 3ABHCHT, NO-BHAHMOMy, OT cCTeleHH AuddpepeHuuauHAn MocmeqHux. O_nako 
1B TOM, H B ApyroM CuJlyyae Moce AeeHHA OOpa3yloTca TeMHbIe KJICTKH. 


Uucrutyt reHeTHKH Toctynuso 
Axkayemuu Hayk CCCP 12 XI 1956 


s 
¥ 


HWMTHPOBAHHAS JIATEPATYPA 


1.1. Bopogun, Kype anatomun pactenni, 1938. ?1T1.M. Ky kopekual, 
Boranuka, M., 1949. 37T.B. Acspowu, DAH, 24, Ne 6 (1938). 
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Jloxuaygn Akayemuu Hayk CcccP 
1957. Tom 113, Ne 6 


PH3SHOJAOLHA PACTEHHH 


‘ 


M. A. AJIH-3A]{E 


O 3HMHEM MIOKOE YAS 
(ITpedcmaeaeno axademuxom A. JI. Kypcanoeom 31 I 1957) 


CymecTByeT TBepO ycTaHOBJIeHHOe MIpecTaBseHve O 3HMHEM TOKOe YaHOrG 
6 K. E. Baxtanse (?), . T. lyrnes- 

KYCTa B YCJIOBHAX COBETCKHX CyOTpomuKos. K. E. mi em ae ee B°, 

YU. M. Touonousuan (°) u Ap. cynTaIoT, YTO YaHHbI] KYCT B 3HMHee BpeMA pe il 
jlaeT B Hepvoy nokos. K. E. Baxtayse (') B CBOMX MCCeOBaHHAX MpUllla K BbI+ 
BOY, YTO HanGoulee ryOoKku NOKOM y Yad HaOwOjjaeTcA B WeKaOpe uM AHBape 
Tlo ee JaHHbIM, HOAOpECKHK u cbeBpabCKMM NOKOM MOryT ObITbh Ha3BaHbl OTHO> 
CHTCJIBHBIMH. ! 


Ham na6mogeHua Hal mpoleccamu pocta yalinoro kycTa, sa (lek 


B TCUCHHH HeCKOJIbKUX JIeT B YCIOBHAX Cy6TponukoB AsepOalyxKaHa (JleHKe-| 
paHb) NoKa3aH, YTO 3HMHHH NMOKOM YalHorO KyCTa ABJAeTCA TAaKHM X%Ke BbH 
HY2KJ/@HHBIM, Kak JieTHHH. I]pHanHow meTHero Mepnoya MOKOH ABIACTCA OTCYT- 
CTBHe aTMocdepHbIX OCaKOB, IIpHBOJAMee K NOYUBeEHHOM 3acyxe MH pe3KOMY 
MOHM2KEHHIO OTHOCHTEJIbHCH BJIaxKHOCTH BOsAyxa. IIpHynHO %Ke 3MMHerO Tle+ 
pHola NOKOA ABJIAeTCA HH3Kad TeMIlepaTypa. B rofl, Kora OCeHHe-3HMHHel 
MECALbI ObIBaIOT TeNJIbIMH, IPH AOCTAaTOUHOM BMaKHOCTH NOYBbI UM BOSyxXa yal 
HbIM KyCT He NepeXOQ¥T B NepwOX NOKOA H NpogomKaer CBolo Bereral{uto, KO-| 
HedHO, B 3HAYHTeIbHO OCaOmeHHON Copme. HaoGoport, npu HasmMune ycToHun-| 
BbIX XOJIOMHbIX HEH pacTeHusA Wax MepeXOJsAT B MOKOM [arxke B BECeHHHe MeCALBI,| 
Jia pwMepa MO%KHO B3ATb YCJOBHA OCeCHHe-3HMHeErO HM paHHe-BeCeHHerG 
nepHogos 1955—1956 rr. OcenHue Mecaubl 1955 r. Obl TeNJIbIMH MW BJlaxKHbIMA, 
BereTaluaA 4a Wa HACTOJIbKO AKTHBHO, YTO JO CepeqHHbI HOAMOPA Ha KyCTAaXy 
OblsIo elke MHOFO 3euieHoro wMcTa. Jlanee B TeyeHHe JekaOpa 1955 u saHBap 
1956 r. TemmepaTypa BO3{yxXa ObIIa OTHOCHTebHO BbICOKOM, H YaHHbIe KYCTHI 
NpOWOuKaIM BeEreTHPOBaTb, XOTA, KOHCYHO, HHTCEHCHBHOCTb POCTOBbIX Tpolecco 
Opa ciadad. B Hayae (eBpasiA YCNOBHA NOrosbl H3MeHMJIHCb, HacTyNHO 
peskoe HW MpOMOJKUTEIbHOe NOXOMOMaHWe, KOTOPOe JepxKaocb AO KOHIa Map- 
Ta. Bce 9To BpeMa 4YalHbI KYCT HaxoqusIcCA B rayOOKOM MoKoe. | 
Bonpocy 0 COCTOAHHH NOKOA y pacTeHuli NOcBAMeHa MHOroyNceHHas 
auTepatypa (* °). Payom uccnefoBpanuii, NpoBeseHHbIX 3a NOcseqHee JecaTuse- 
THE, YCTAHOBJIeHO, YTO B pouleccax pocta u AudbepenunalHu Kak pacTUTeJb- 
HOH, TaK M XKMBOTHOM KMeTKH CYUCCTBeCHHY!O POJib HpaloT HYKJIeMHOBbIe KHC- 
notpl ((7,*) u ap.). I. A. CaOuuun (#) Bnepsple BbICKa3asI THTIOTe3y O CBA3H PHT- 
MHUHOCTH pocta C OOMEHOM HYyKJICONpoTeHAOB B TOUKaX pocta. On noKa3aN, YTO 
B KOPHAX BbIpadaTHIBAIOTCA PUSHOMOTHYECKH AKTUBHBIe BeLIeCTBA, ABJIAIOULMeECH 
MPOH3BOAHBIMH HYKJICEHHOBbIX KHCJIOT, H3 KOTOPbIX B TOUKAX pOCTa Ha3eMHBIX! 
OpraHOB CHHTe3HPyIOTCA HYKJICHHOBbIe KHcIOTHI. B ucceqopanuax B. I. Ko- 
Hapepa (°) H Apyrux aBTopoB Obl MOKa3aHO, YTO YCOBUA MMTAaHUA ABJAIOTCH 
PeryJMpylouluM PakTOPOM HaKOINJIeHHA HYKJICMHOBbIX KHCJIOT B PaCTHTebHbIX 
TKaHAX. HeyocraTok HIM OTCYTCTBHe B Cpefe NMTATebHbIX BeILeCTB, B OCObeH- 
HOCTH a30Ta HM ocdopa (°), NpHBOAUT K MafleHHlo cofepxaHua puOonyKNenHO- 
BOHM KHCJIOTbI B IpoTomasme H aAyppuuKke. T. IT. TlerpopcKxas (4) yKasbiBaer, uTo 
HYKJCHHOBbIe KHCJIOTbI HrparoT OTPOMHY!W POdJb B OOMEM OOMeHE BelllecTB opra- 
HH3Ma. CocTOAHHe MOKOA BUIMAeT Ha JMHAMHKY HYKJICMHOBbIX KUCJIOT. 
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Mbi B cBoeli pa6ote craBuaH Lesbo H3YYHTb BJIMAHHe YCJIOBHH BHeImHeH 
CpeAbl Ha COfeprKaHHe HYKJICMHOBbIX KUCJOT B TOUKAX pocta wad B CBAB3H C Te- 
PpMosaMH pocTa HM NOKOA pacTeHHii. 

OnpeyeeHuA HYKJeHHOBBIX KHCJIOT MIPOBOJHIHCb B TEPMHHAJIbHbIX TOUKaX 
noOeroB Yast, KOTOpbIe Opanuch ¢ KYCTOB B TeYeHHe OCeHH, *8HMbI HW BecHBI. Jina 
sToro NOYKH PuKcHpoBauch B cMecH Kapuya (clMpT, xNopocdbopm, yKcycuaa 
KucloTa —6:3:1); mocne coorsercrByroueli TIPOMBIBKH Cpe3bl romemamuce 
B XOPOIMO OYMMEHHbI aleToH Ha 18—20 uac. ana yaJeHuA TaHHuHa (Kak H3- 
BeCTHO, HaJIMYHe TaHHWHa, HaXOfsMlerocsd B GOMbUIOM KOMMYeCTBe B TOUKAaX 
Yat, OCNaOIAeT HYKJIeHHOBYIO peakItHIo). OcBoboxeHHbIe OT TAHHMHA Cpesbl 
NPOMBIBAJIMCb, H B HUX OMpeelANOCh cofepxKanne puOonyKsenHoBol (PHK) 
MH e30KcupHOonykKsennHonot (JTHK) Kucsor. Cpesbl OKpalliMBawIHcb a3 yp303H- 
Hom 10 Kegposckomy ('°); onpegesenne PHK mposogunocn m0 Bpatue; ompe- 
nenenue JTHK —no ®Méupreny (). 

B ra6n. | mpHBo_ATca noKa3aTenH Hakonuenus HYKJICHHOBbIX KHCJIOT 
B TOUKAX POCTa B OTJCbUbIC MHH; Pe3yIbTAThI ONPeeNeHHH, IPOBeACHHBIX B Apy- 
rHe J\HH, He€3HauHTeIbHO OTIMYAa- 


JIMCb OT IPHBeJeHHbIX B TAGJIHHe. 

HccneqopanHve moka3ai0, 4TO 
B TeMJIbIN MepHo, OCeHH HW 3HMBI 
HaKOIJIeHHe HYKJICHHOBbIX KHCJIOT 


Ta6auna # 


TemnepatypHble ycOBHA H CosepxKanne HyKJIeH- 
HOBbIX KHCJIOT B TOYKAX pocTra MoveK uaa B 
OceHHe-3HMHHe Mecabl 1955—1956 rr. 


B TOUKe pocTa YaH HaXOJHTCHA Ha 


BbICOKOM YPOBHe. 3a BCe 3TO Bpe- 20X | 20 XI} 20 x11] 201 
Ma He HaGmoslan0cb pesKoro Maje- 1955 r.| 1955 r.| 1955 r.} 1956 r. 
HUA Oasoc:pHJIMU MpOTOMMIa3MbI KIe- 

TOK TOK POcTa, HM HYKeabHat pyHK ees neal ey, Pah ee 
peakuua Dénprena Oblia Bce Bpe- JIHK va ee ee es 
MA HHTeHCHBHOH. PesybtaroB Temmepatypa, °C 

Bee ee io) PORE eRe To er comantuariey [22 6.)es (dln Lois 
AHBape, MbI He JlaeM, TaK Kak MHHHMasbHast 13.2] 7.8 ey ay 


3TOT MeCcHI, MO TemMilepaTypHbIM 
YCJIOBHAM He OTIHYAJICA OT JeKaOpaA, a COepxaHHe HYKJICEHHOBbIX KHCJIOT 
B TOUKAaX pocta 4a OblIO TaKHM Ke, Kak B ekaOpe. 

, Becuok (koTopas B 1956 r., KaK yxKe OTMeYaOCb, Oba: OYeHb XOJIOAHOH), 
cojlep2»KaHhe HYKJICHHOBbIX KHCJIOT B TOUKAX POcTa OKa3saJlOCcb HH3KHM. Ha6s0- 
WalOcb NoHOe OTCYTCTBHe Oa3s0PHJIHH HW ese 3aMeTHOe OKpallMBaHHe *yKCHH- 
cepHUCTOH KHCJIOTOH. 

Hus3kue Temmepatypbl B ycmoBunx JleHkopaHH pofouKaIucb JO KOHIa 
maprta. C 22 no 31 II] nepvoguyecku Bpmlagas cHer. OnpeseseHut HYKJICHHOBBIX 
KHCJIOT B TOUKAX POCTa TEPMHHAJIbHbIX NOveK 4a, MpoBeeHHpIe B MapTe 1956 r., 
He 1OKa3aJIW HHKaKOrO C/Bura B UX COsepmKanuH. BasomusHu Wwa3Mbl KJIeTOK 
B TOUKAX pocTa He BOSHHKaJIO, peakunA PemErena NpOABMANACb OYEHb C1a60. 
UYatinpili KycT B 9TO BPeMA HAaXOMMJICA B COCTOAHHM NOKOH. ToubKO C Hayaa 
alpesi#, C HACTYIJI€HHeM TeIJIbIX BeCeHHUX AHeH, COMeprxKaHHe HYKJICMHOBBIX 
KHCJIOT B TOUKAX POCTa 3aMeTHO MOBbICHJIOCb. 

OTH OMbITbI WOKA3bIBaIOT, YTO OCeHHe-3MMHULi MOKOM YaHHOrO KyCTa He ABIAeT- 
CH HEOOXOJHMBIM STAIIOM B efO Pa3BUTHH, a CBA3AH HeMOCpeACTBEHHO C YCJIOBHA- 
MH BHelIHeH cpeJpl. 

Kak Mbl BHJeIM, B OCeHHe-3HMHHe MecaupI (Ha6mogeHuA 1955—1956 rr.) 
yafiHblii KyCT MOXKeT He HAXOJHTCA B COCTOAHHM NOKOM: OMarojapA BbICOKHM 
TemilepaTypaM BereTalMa KyCTa NpoosKaNach YO Hayala eBpadAa, COMeprKa- 
He HYKJI@HHOBbIX KHCJIOT Oblslo BbICOKHM. HaoGopor, B tbeBpase, paHHeH Bec 
HOli, BCJeCTBHe pe3KOrO MH MpOJOMKATEIbHOrO MOXONOJaHHA, YaHHbIM KYCT 
BCTYHH B MepHOk BbIHy2%KeHHOTO MOKOA, CofeprKahe HYKMCHHOBbIX KACMOT 
TOHH3HIOCb H JO Havawia allpesa 9TO cocTosHHe elle He OblwIO HapyleHo. 

Uro mucTtocOopHomMy YaliHomy KyCTy OMOJOrHyeCcKH He MpHCyUlH MepHoAbl 
NOKOM, JaxKe B 3HMHMe MeCALIbI, WOKASbIBaeT MpakTHKa YaeBOACTBa B TPOMMe- 
CKUX CTpaHax — pofMHe yas, Pe KpyrablH rok MpOusBOATCA cOopbl wHcTa. 
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B ycnosunx Tpysuu u AsepOaliqyxana Ha Tex 4alfHbIX NWaHTallMAx, rye He 
NPOBOJMTCA WINaNepHad Mospeska, Nocse OnaroNpHATHOK 3SHMbI K cOopy sucTa 
IpHCTYMalOoT 3HAYHTeENbHO paHblie, YeEM Ha WlanTalMAx, re Ya MofBepraior 
nogxpeske. BepxyweuHble nouKH moOeropB Ha TakKHuX HeMo{pesaHHbIxX KycTax 
3a 3HMY CHJIbHO pacTyT H WudepeniMpylorcs, WU K BECHe 3akKaHUMBaeTCA Mepuoy 
UX CKpbIToro pocTa,— Upw OaromupvATHbIX yCMOBHAX BeCHbI MOYKH ObICTPO 
HepeXOJAT B BUAMbIL pOcT HM CO3peBaloT K COOPy 3HaYHTeJIbHO paHbille, YeM 
mo6erH y NOApesaHHbIX KYCTOB. 

C HamHYHeM AKTHBHBIX POCTOBbIX MIpOWeccoB B YaHHOM KycTe B 3HMHMH Te- 
PHO MO-cylecTBy H CBA8aH arpoTeXHHYeCKHM MpHeM LWiasepHOH NoApesKy, 
corjacHO KOTOpOMy K MOspeske pekOMeHAyeTcaA MpHcTyHaTb BO BTOPOK Mow0- 
BHHe MapTa WJM lake B Havale alpedA: IPM paHHUX CpoKax yaJieHHA BepXxy-} 
IUCUHbIX MOYURK HX 3aMCHAIOT Ma3ylHble; CTaBWIH BePpXYyUIeUHbIMH, TMOCJe{HHe! 
AKTHBH3HpYIoT CBOH poctT H AudpepenUMalluio, YTO MOXKET MpeCTABUTb ONACHOCTB} 
qa Oyqyulero ypoxkan B Cydae MO3{He-BECeHHHX 3AMOPO3KOB. 
SoOHaIbHaA OMbITHAA CTAaHUHA Tloctynuso | 


Hay4Ho-HccaeloBaTesbCKOTO HHCTHTYTa 3eMJIeNeHA 14 XII 1956 
Axajylemun HaykK A3sepo6CCP 
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Horaago Akagemun nayx CCCP 
1957. Tom 113, NM 6 


PH3ZSHOMOLT HA 


B. E. MACTOPOBA 


H3MEHEHHE MPOUHOCTH KAMHJIJISPHbIX COCY JOB 
1iPH K-ABHTAMHHOSE WH CNEWH®HYHOCTb JEACTBHA 
BHTAMHHA K HA [POUHOCTb KANHJIJIAPOB 


(ITpedcmasaeno axademukom B. H. Wanownuxosim 12 II 1957) 


Buramun K uspecTeH kak anTuremopparuueckuli BUTaMHH, pH oTcyTcTBHHt 
WJIM HEAOCTATKE KOTOPOrO B OpraHH3Me MOrYT BOSHHKaTb KpoBon3ssunnusa. [pu 
STOM pe3KO CHW KaeTCH KOHILCHTPalliA HEKOTOPbIX TPOMOOreHHbIX 3JICMeCHTOB 
’ KpOBHK — TIpoTpoMOvHa H TpoMOoTponuHa (' 4). OrnocuTembHO JelicTBHA BH- 
TaMuHa K Ha MpOUnOCTh KallHJAPOB B JHTepaType UMeIOTCHA HEMHOFOUNCJIeHHbIe 
ykasanua. Hexoropbie aBTopbl NpeAionarator, TO pH HefocraTKe BuTamuHa K 
TIPOHCXOMHT CHWMKEHHe MPOYHOCTH KallWJWIApHbIX cocyjosB (°,°) a uro BuTamun K 
oOulafaeT KallWJIJIAPOYKpenJAIOWINM JelicTBvemM (’). IIpu BBeqenuu aHtTaronucta 
BuTaMuna K — JMKyMapHHa NpOMCXOAMT CHWKEHHE MPOUHOCTH KanMJApHbIX 
cOcyOB, HO Ip OHOBpeMeHHOM BBeJeHHH %KHBOTHBIM JIMKyMapuna 4 
SHAYHTEIbHbIX 03 BUTaMHHAa K MpOuHOCTh KallHJJIApoOB He CHM xKaeTcs (8). 
OTH HEMHOPOUHCJIeHHbIe YKa8aHHA MO3BO/IAIOT CileaTb MpesmomomwKeHnHe O TOM, 
uTO AHTHreMOpparnyecKHH BUuTaMHH K, BO3MO%KHO, OKa3bIBaeT BJIMAHHe He 
TOJIbKO Ha CBEPTbIBAeCMOCTb KPOBH, HO H Ha MPOUHOCTb KalWJJIAPHOH CHCTeMBI. 

L[enbio HacCTOAMMX UCCJeAOBaHHH OblWIO, BO-IlepBbIX, BbICHeHHe BOIIpoca 
O TOM, H3MC€HAeTCA JIM MpOUHOCTh KanHJIApoB y K-aBHYTaMHHO3HbIX YKMBOTHbIX 
H OKa3bIBaeT JIM BUTaMHH K, BBeeHHbIi K-aBHTaMHHO3HbIM X%KHBOTHBIM, TOJI0- 
MKUTeMbHOe JeHCTBHE Ha NPOUHOCTb KalHJIIAPOB; BO-BTOPbIX, Mbl XOTeJIM BbIAC~ 
HUTb, ABJIAeTCA JIM JeHcTBHe BHTaMHHa K Ha NPOUHOCTh KallHJVJIAPHbIX COCYOB 
B cayuae MOMORKUTeMbHOrO Sdekta ciewuPpuyHM. 

Jia pelleHHA STHX BOMPOCOB 9KCIePHMEHTHI ObIIM MpOBeeHbl Ha HOPMAdJIb- 
HbIX K-aBHTaMHHO3SHBIX HW P-aBHTaMHHO3HbIX 2KHBOTHBIX. 

B ombiraxX 6bIIH HCHOMb30BaHbI CaMUbl OeIbIX KpbIc. OnpesesenHe KOHILeH- 
TPpauHH MpoTpoMOHHAa B KPOBH, MO MOBbILMeCHHIO KOTOPOH MO*KHO ObIIO CYLHTb 
© JelcTBHU penmapata BuTamMuHa K, npoBoMOCb pahee OMHCaHHBIM MeTOJOM (1). 
IIpounocTbh KalWJWIApHbIX COcyOB ONpesesAacb MeTOJOM OTPHIaTeIbHOrO 
WaBsIeHWA, OMMCaHHbIM paHee (’). K-aBuTaMHHO3 Y 2XKHBOTHbIX (BecomM 180— 
200 r) BbIsbIBasIcH TyTeM NepeBxA3KH %KeJUHOrO NpoToKa. Onepalua mpoBosn- 
JlaCb B acelTHYeCKHX yCNOBHAX NO SPHpHbIM HapKosom. Ilocne onepalnu 2%*H- 
BOTHbIC HaXOJMJIMCb Ha OObINHOM sa6opaTopHOH AMeTe. Kpome Toro 2KMBOTHbIe 
nosyyaid Hopcyspdasou B yo3se 100 Mr exeqHeBHO JIA TOMaBeHUA POP! KH- 
qweunuka. YUepes 1,5—2 Hees Moce onepalWu y %KMBOTHBIX Ppa3BHBaJcH 
K-aBHTaMHHO3. 

P-apHTaMHHO3 BBbI3bIBaJICA y Kpbic BecoM 75—100 r lyTeM KOpMJIeHHA UX 
PallHOHOM, AHIUCHHbIM BUTaMHHa P H cocrosiuM 43 80% MavicoBoro KpaxMala, 
18% Kkasenua u 2% comeBoli cmMech OcbopHa u Mengensa. YKasaHHble MpOyKTbl 
JlaBalucb B BHJe BbINeYeHHbIX JelemeK, JKMBOTHBIC NoyyaW TakeKe per Os 
lipenapatbl BUTaMHHOB B,, By, Bs 4 maHToTeHaT KaJIbUM, PaCrBOpeHHBIe B M- 
CTHJJIMpoBaHHOl Boje, HM BHTaMHHM3HpOBaHHbI pploui KP, cOsepkalywh 
Butamunp A u D B y03aX, COOTBETCTBYIOUIHX exKeHeEBHOM MOTpeOHOCTH OpraHus- 
Ma Kpbic B BUTaMMHaXx (°). B pesymbTaTe HHTaHHA TaKHM PallMOHOM Y KPbIC 
K KOoHUy 2—3 HefenH onbira pasBuBasica P-aBHTaMHHOs., | Li? pA 
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Bauky 3HauvTebHOM PUusHOMOrHYecKOM BapHaOMIbHOCTH MpOUHOCTH KallHd- 
JIIPOB MpOwsBOAuMaCb cTaTHcTHYecKad OOpaOoTKa MOJyYeHHbIX aHHbIX M0 
THILY MasibIX BbIOOpoK (7°). 

1. Tpouwnoctbh Kanunaanpos y K-aBuTaMHHOSHBIX 
Kppce ROW Tocwe BBEARCHHUA UM WpeNapatTa BUTAMU 
Ha KBBHAe OHCYALOUTHOTO KOMNNIeECKCa 2-MeCTHge 
1-4-HadbtroxuHoua. Y BceX KHBOTHIX, MpeHasHaveHHbIX VIA OBbI- 
Ta, OMpefesiAacb MpOUHOCTh KallMApoB. SareM y YaCTH KMBOTHbIX Ob Me- | 
pepa3aH XKeUHbI mpotoK. Uepes 10—15 Aue nocse olepalwu y 2XMBOTHBIX 
pe3KO CHH3HIacb KOHUeCHTpaluA mpoTpoMOuHa (qo 20% oT MepBoHayasIbHOrO 
ypOBHA), 4TO yKa3bIBaylo Ha pasBuTHe K-aBuTaMMHOsa, MH BTOpH4HO oMmpesems- 
ach MPOUHOCTh KalMIApOB. PesysbTaTHI mpescTaBJeHbl B Tabu. |. 


Taouuimraye 


IIpouHocTb KanmwJapoB y K-aBuTaMMHOSHbIX KpbIC JO H OCIe BBeeHHA HMM Mpelapara 
BuTamuHa K 


TIpounocTbh KanHuApoB (B %) BuomeTpuHa. ZaHHbie } 

Uycano nocame Zlosa Bu- | 

I pynnbl 2{HBOTHBIX cere bites | mo omepa- | Ha 10—15 wubexuaH | ramuna K : a l 
nan * nenb * BHTaMHHAa t | 

| | 

i 

I — KonTpoabunie 20 100,0 | 103,7 | 142,0 HE oe 9 | 
I] —K-aputamunosupie 39 100,0 61,6 45,8 — 2,0801 | 0,02 | 
II] —K-aputamnnosuple 1,0—5,0 . 
—+- BUuTaMHH K 23 100,0 42,5 78,2 |mrxua200r| 4,9600 | 0,01 | 


* Buometpuyeckad OOpadorKa moKka3ala JOCTOBepHOCTh pasHHILbl. 


Kak BugqHo u3 Tabu. 1, | rpymma 2%XMBOTHbIX (KOHTPOJIb C KOXKHBIM HM MbIILIeY- 
HbIM pa3pe30M) COXpaHHJla B TeYeHHe OMbITa MPOUHOCTb KalHJIJIAPOB Ha HOP- |) 
MaJIbHOM ypoBHe. )KuBOTHbIe, 3a60eBnmmMe K-aButamvHosom (II u III rpynmpt)) 
Ha 10—15 yeHb oMbITa NOKa3aIH 3HaUHTeJIbHOe CHHKeHHe MpPOYHOCTH KanwA- | 
pos. Bpegenue BuTamuHa K-OucyabduTHoro kKommueKkca 2-MeTHJI-1-4-Hadro- | 
XMHOHA KHBOTHBIM III rpynnp B jose 1, 34 5 Mr Ha 200 Fr Beca Tea He TOMbKO) 
YBeIMYHO MpOoWenT cofepxKaHuA MpoTpom6uHa (fo 90%), HO HW 3HAaYHTebHO)| 
MOBbICHIO HPOUHOCTh KalviapoB. )KuBorubie I] rpynmbl, KOTOPbIM He BBOAHI- | 
ca BuTaMuH K, noka3aiu Wporpeccupyrollee CHWXKCHHE MPOUHOCTH KallMap- | 
HbIX cocyfoB. Mubexuua BuTamMuHa K npousBoqumach JBYKPaTHO, MpOudHOCTD ) 
KallWJIAPOB olpesesmamacb yvepes 24 Yaca Tocme 2 WHbEKILHH. 

2.T1/pouanoctb KanHIAAPOB y HOPMAAbDBHEX KPC 
B 3SABHCHMOCTH OT BBCRECHHA HZOHTOYUHHX OB BO-} 
RopacTBOpuMOro TMpenapata BUTAaMHUHA K. Y Beex «mu-| 
BOTHBIX, IpeHa3HaYeHHBIX JWI OMbITa, OMpeleMANHCh MpOuHOCcTh KallwsIApoBy 
M KOHUEHTpaluA MpOTPOMOMHA B KPOBH. DKUBOTHbIe ObIIH pasOUTbI Ha Tpu rpyt-4 
ubt. Iw Il rpynnpr cayxuitH KOHTposem (Ta6a. 2), »*xuBoTHEe II] rpyn-- 
bl NOyYIMIM BHYTPHMbIeUHyIO 2-KpaTHylO HHbeKIMIO BuTaMuHa K B oomelni 
jose 25 mr ua 200 r Beca rena. Uepes 24 uaca mocne 2 uNbeKIMH NMpoBOAMTOChy 
onpeseleHHe KOHICHTpalMM MpOTpoMOHHAa B KPOBH WH MpouHOCcTH KanMssApos. | 
PesyJbTaTbI OMbITa MpeACTaBJeHbI B Ta6s. 2. 

Kak BuO us Ta6n. 2, y KuBOTHIX I u I] rpymm B TeyeHve onbira coxpansa- 
JiMCb B HOPMe KaK YPOBeHb KOHICHTpallWu MpOTpoMOnHAa B KpOBH, TaK H mpou-| 
HOCTh KallMiapoB. )Kusorupie II] rpynmbl, nomyauBume MHBeKIMH BYTaMH-4 
Ha K, MMe MOBbILICHHYIO KOHUeHTpallMio MpOTpOMOHHA B KpOBH UM MpouHOcTE| 
KaNMIIApPOB, IPeBbIUatoulyio u3HoOMOrMyeCKHH YpOBeHb. 

3. TI pounHocth KanuaaapoB y P-aBuTaMHYHOSHEX 
MUBOTHBIX B 3ABHCHMOCTH OT BBERCHHH BOROPac- 
TBOPHUYMOrTO Hpenapata BUTAaMHHA K HAN KAXETHH A 
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Taonunma 2 


[Ipounocrh KanHJIApoB y HOpMaJIbHBIx KPbIC B S3aBHCHMOCTH OT BBeJIeHHA B OpraHH3M 
M3ObITOUNIX 203 Mpenapata BuTamuna K 


& 

° fe ‘4 * 

iS Tipo pocre Ka Konuentpaqua mpo- Buomerpuye- 

° JINAPOB B TpomOuna (B %) cKHe JaHHble 
[pynnbl %#xHBOTHBIX Stray ej cn i a pia |, steer 

1X ° (B % OT BepBo- . 
3 HadvaJIbHOrO B Hauase | B KOHUe MERAH 
& cI ypoBua) ombiTa OMbITa t B 


I — KoHTpowIbHBIe 33 92,2 98,8 |e 98,0 — — 
II] — nopmasbuble ++ 
-+ PusHoornvecknit 


pacTBop 34 98,41 102,41 101,7 _— — — 
II] — nopMambupie + 
-+ButamuH K* 34 120,0 100,0 417,8 |25 mr ua 200rj] 2,165) 0,02 


* Buomerpnyeckaa oOpa6oTKa MoKasasla JOCTOBepHOCTh pa3HHILbl. 


(BHTaMHUH P). IIpeqBaputTenbHO y XKMBOTHBIX ONpefesAach NpOUHOCTh Ka- 
MWJJApOB, 3aTeM y YaCTH STHX XKHBOTHBIX Obl BbIsBaH P-aBHTaMHHO3 NyTeM 
KOPMJI€HHA HX P-aBHTaMHHO3HbIM pallHOHOM B TeyeHve 2—3 Heyemb. Jlanuple 
ONbITa TipecTaBeHb! B Tad. 3. 


Ta6Ouauna 3 


IIpounocTb KanHJApoB y P-aBHTaMHHOSHBIX KpbIC B 3aBHCHMOCTH OT BBeeHHA lipemapaTos 
BHTaMHHOB P u K 


: IIpounocTh KanHsaaApoB (B %) ga ag ape 
lo) 
[pynupl 2*xHBOTHBIX is| & a & = Ee 
Cmlin. aroWehee lies alas 
5 5 = 5 An | 2 t B 
= | g | 8 | sé | 88 
Nl 
I — KoHTPpOJIbHbIe 16 100,0 | 108,4 | 107,4} 107,3) — — 
Il — P-aBpuTamMuHo3sHple 13 LOOKOR G22 28 AT o) oon mon Go4m On Om 
II] — P-apuTamunosuple + BHTamHH K 13 OOO SG Cn ele dale AO ap 4943 OR Ot 
IV — P-aputamuno3supie -+ BuTamHH P 15 100,0 45,1 BAe) TO a rAVO) Oxo 


* Buometpuyeckad oOpa6orKka MOKa3aJia JOCTOBepHOCTh pa3HUILbl. 
** Ha 25 yeub onpbita rpynue III 6pm gan BuTamuy K, rpynne IV — suramuu P. 


Kak suguo v3 Ta6l. 3, Kppicpr I], II nu 1V rpynm k 24 quto onbiTa uMewn 
pe3KO CHH2KEHHY!0 MPOYHOCTh KanuJApoB. KoHTpospHbie xuBoTHEIe I rpynnst, 
HaXOJMBUIHeCA Ha MOIHOWeHHOH eCTeCTBeHHOM MMINe, COXPaHHJIH NpOuHOCTS 
KallMJWIApOB B TeYeHHe ollbiTa Ha HOpMasbHoM yposue. Tocue 24 AHA onbita 
xxnpotubie III rpynmbl cram noyyaTb BHYTPHMbIINeUHO Tpenapat BuTamuHa K 
B o3e 5 mr Ha 200 r Beca Tela B TeyeHHe O JHel. )KuBoTubim IV rpynmbl JaBavcn 
npenlapaT BuTamuHa P — KaTexuH™ B ose 3 Mr Ha 100 r Beca Tela Tak2Ke B Te- 
yenne 5 quel. Uepes 24 uaca nocle MocmeqHeH ayuH MpellapaTOB Y 2KUBOTHBIX 
Onpesesaacb TPpOUHOCTh KallHJIAPOB, 

Kak Buguo “3 Tao. 3, y *uBOTHBIX Kak IJ, tak wu III rpynnbi npounocra 
KallusIApOB Ha 30 JjeHb ONbITa NOHH3Hacb. Y XKMBOTHEIX IV rpynmbl, KoTOppie 


* KarexHH Obl Momy4yeH H npezoctaBen Ham A. JI. Kypcanospim. 
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loulyYaIH KaTeXWH, MPOYHOCTh KallWJJIApOB 3HaYHTebHO BOspocsa (Cc 32,9) 
no 70,9%) Ha 30 eHub onpira. ° | 

TaKHM OO6pa30M, Ha OCHOBaHHM MOJYyYeHHbIX Pe3yJIbTATOB MOXKHO CileaTb | 
BbIBOJ, ITO pH QKCIMepHMeHTaJbHOM K-aBHTaMMHO3e Y KPbIC HE TOJIbKO IIPOHc- | 
XOJMT HapyleHve B CBeEpTbIBAHHH KPOBH, HO M CHHKAaeTCA MPOUHOCTh KaNWNAp- | 
HbIX cocy 0B. BogopacTsopuMblii upenapaT BATamMuHa K — OucysbUTHbI KoM- 
niekc 2-Merus-!-4-HasbroxXHHOHAa BOCCTAHaBJIMBaeT HapyleHHy!0 IIpOUHOCTb Ka- 
MWIApOB yY WuKyMapHHosplx (°) uw y K-aBYTaMMHOSHbIX XKMBOTHBIX, a TaKKe 
YBEJIMYHBAeT MPOYHOCTh KallWJJIAPOB Y HOPMAaJIbHBIX KPbIC, HO He OKAa3bIBaeT | 
HHKaKOrO MOJOKUTeEMbHOTO JeHCTBUA Ha HU3KYy1O KallWJWIApHy!O yCTOMYMBOCTh 
P-aBHTaMHHOSHBIX 2KMBOTHBIX. Hu3kaa MpoaHocTh KallMsiapoB y P-aBuraMmu- | 
HO3HBIX XKHBOTHBIX MOXKET ObITb B H3BECTHOH cTelleHH ycTpaHeHa Javeli mpena- 
para BuTramuHa. P — xaTexuHa. 


MockoBcKHi rocyapCTBeHHbIM yHHBepCHTerT Tlocrynuno 
um. M. B. Jlomonocospa 5 IX 1956 
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Jlokaagn Akanzemun HayK CCCP 
1957. Tom 113, Ni 6 


PHSHOMOTH A 


KAPJI XEXT 


O MEXAHH3ME 3AMbIKAHHSA YCJIOBHOFO PE®JIEKCA 
BTOPOTO TIOPAKA 


(ITpedcmabaeno axademukom K. M. Boixogoim 17 I 1957) 


Bonpoc 0 MexaHH3Me 3aMbIKaHHA ABYX BOSOYKJCHHBIX KOPKOBBIX Ily HKTOB 
MIpHBNeKal K CeOe BHHMaHHe (p43HOOrOB Ha MpOTs.KeHHH Ooslee ABaquaTH ser, 
HO H QO HaCTOAUero BpeMeHH OH OcTaeTCH AHCKYCCHOHHDIM. IIpu pemenuu stoli 
MpOOJeMbI BbIPaOaTHIBAIMCb KOMIVICKCHbIe YCJIOBHbIe pedleKcbr (°), yCJOBHDIII 
TOPMO3 H YCJIOBHbI pedbieKc Broporo mopsgKa (%,7,8,!3,15) Hw Tak Ha3bIBaemas 
accomMayua (4,17,14). 

IIpH aHaw3e MexaHH3Ma OOpa30BaHHA CBA3H BHauaJIe JOBOJIbCTBOBAJIHCb 
“TIpOBeEpKOH KOMMOHEHTOB KOMIIJICKCHOTO pas{paxkeHHA HH yCOBHOrO pedeKca 
BBICINerO NOPAAKa, a IPH BbIpaooTKe accolMalHH — OHOTO H3 accoMMUpyeMbIx 
pasApaxutTesel mocie o6pas0Banna pediekca Ha Apyroli pasqpaxutenb. B ue- 
KOTOPbIX HCCJI€OBAHHAX JOMOJHHTeIbHO MpOW3BOAMOCh HcHbITanve pyrux 
HHAMpepenTHbIX pasApaxutTenet. [lo3Ke pxAJOM aBTOPOB cTasla MpHMeHATD- 
CA TaK HasbiBaeMad mpoBepka JIuH_Oepra, 3akmOUaIOWaAca B TOM, YTO MpoHs3- 
BOAMach MepefemKa ycopHoro pedlieKkca HaOJMH H3 pa3jipaxuTeel, mocse 
yerO HCIbITHIBAJICA BTOPOH HeNOAKpelJIAeMbIM pas paxuTeb. 

CyMMUpyA pe3yJIbTaTbI HCCIeOBaHHh MO JaHHOH mpobseme, cmezyer OTMe- 
THTb, UTO B TO BPCMA Kak Y YeNOBeKa HaJIMGHe HenocpeCTBeEHHOM CBA3H Mex Ly 
KOPKOBbIMH ITyHKTaMH OOLelpH3sHaHO, B OTHOUICHHH TaKOrO pOjla CBA3H y %KU- 
BOTHBIX, CTOAILHX Ha Pa3JIHUHbIX 9TANaX IBOJIONMOHHOFO pa3BHTHA, MHeHHA 
HcculeqOBaTeelH pacxoyaTcH. OHM aBTOPbl JOMyCKaloT CBA3b Mey KOPKO- 
BbIMH IlyHKTaMH (1%), pyre pelIHTebHO OTPHUaloT ee, NolaraA, 4TO CBA3b 
oOpa3yeTca MexK/y KOPKOBbIMH ITyHKTaMH M TpecTaBHTebCTBOM Oe3ycJIOBHOTO 
weutpa (+,°,’,°). HakoHell, cmeqyeT OTMETHTb KOMIIPOMHCCHY!O TOUKY 3peHHA, 
peAnomararolly!o BOSMOXKHOCTh HenocpeACTBeEHHOM CBA3H KaK M@XKy CaMuMu 
KOPKOBbIMH IlyHKTaMH, TaK H MexK ly TeMH 2Ke KOPKOBbIMH IlyHKTaMH H Mpeycra- 
BUTCJIbCTBOM [OJKOpKoBoro WeHTpa (°). 

OrcyTcTBHe €{HHOrO MHEHHA B OTHOWICHHH BOSMOXKHOCTH OOpasoBaHHA CBASH 
MexKy BOsOyKeCHHbIMH MyHKTaMH B Kope Y X%KHBOTHBIX MOOyAMNO Hac Mpes- 
IIpHHATh HacTostlee UccleqoBaHHe. PaGora mpopeyena Ha 18 Kpbicax (13 cam- 
m10B u 5 CaMoK) B Bospacte or 4 Jo 8 MecslleB, OTMMYABLIMXCA BbICOKOM ABura- 
TeJIbHOM AKTHBHOCTHIO H MOBbILIEHHOM arpeccHBHOcTbW. B mepHoy ucceqOBaHHA 
KUBOTHbIe HaXOMMIHCb MOR HenocpecTBeHHbIM HaO/IOJeCHHeM 3KCIIEpHMeHTAa- 
TOpa, UTO MO3BOMHNO AOMOMHATeEbHO OXAPAaKTepH30BaTb HEKOTOPHIe OCOOeHHO- 
CTH HX NOBeeHHs. ; 

Ucceqopanuve mpopeyeHo m0 ciefyroulelt cxeme. BuipaOarbiBasica MHULeBOH 
ycnoBubili pedsieKc BTOporo NopsAyKa HM HCMbITEIBAJICA Pa3[paxKUTeAb BTOPOTO 
TopsayKa, 3aTeM MepBHUHbI NHULeBOM pedleKc NepeTeMBIBaNcA B OOOpOHHTeIb- 
HI HM MOBTOPHO MpOBepsAJICA BTOPHUHEIM paskpaxKuTeNb. Y wacTH 2KHBOTHBIX 
ObIa NpOUsBefeHa OOpaTHad TepeeKa OOOPOHUTEbHOTO pedslekca B NHIeBOn, 
nocie vero 6blJI BHOBb HCHbITaH BTOPHIHbIM Pa3sApaxuTeIb. f 

B paGore ucnoub30Balacb ABUTaTebHad MeTOMMKa, CyIIHOCTh KOTOPOH 3a- 
KJNOUAeTCA B TOM, ITO HKUBOTHOE, HaxOfAlleeca B CpeHeH YaCcTH alllapara, MIpu 
jelicrBuH MOMOXKUTeMDHOTO YCNOBHOTO pasparkuTeiA Oexkalo WIM K MecTy 
KOPMJIeHHA (MMIMeBOM pedyieKc), HIM B MPOTHBONOMOMKHy!O CTOPOHY, TAe OT- 
CYTCTBOBAIO 3uIeKTPOOOMeBOe PasfparxeHHe (o6opoHuTebHBI pedsekc). Ipu 
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JelicTBUM 2Ke AUdhepeHUpoBoyHOrO passpaxkUTeNA KpbIca OCTAaBAaNaCh Ha MEcTe, 

PeseKcbl, aBTOMaTHYeCKH perHcTpupyemble Ha KuMOrpate, CYHTAJIHCb BbIpa- 

6OTAHHBIMH, KOra yCOBHad JBHraTebHaA peakUMA NpOABJIANaCh B TeYeHHe ° 

epBIX JBYX CEKYHI H30/IMpOBaHHOrO JelicrBua pasqpaxuTena. B kayectBe NMile- 

BOrO MOAKpelenuA mpuMeHsasica 20% -H PaCTBOP TIIOKOSbI B KOJIMYECTBE 1 Ma, , 
‘ N 


Ta6auna 1 


Uncsio coveTaHHl 


Yucs0 
TloxasaTenuH ycJIOBHOped@IeKTOPHOH NexATeJIbHOCTH Kpiic Kpaiinne a Eee 
BapHaHTbl = 

Buipa6oTKa NepBoro MOOK UTeMbHOrO pedsiekca 18 3—10 Dap 05a 
Byipa6oTKa BTOpOrO NONOKUTEIbHOrO pesekca 18 4—10 5,6+0,4 
BpipaOorka TOpMOSHOrO pedsieKca 18 4--15 10,1+0,8 
BpipadorKa ycuioBHOrO PeseKca BTOporo mopapKa 18 4—13 6,0+0,5 
TlepenemKa mHueBoro pedsiekca B OOOPOHUTEeJIbHBIA 18 5—28 13,9+4,5 
O6patHaa MepesenKa OOopoHuTeNbHOrO pedseKca . 

B nHUjeBOH ; cfs) 7,240.6 


pH BbIpaGoTKe OOOPOHHTeNbHOrO pedlekca — SeKTPHYeECKHH TOK HalipsKe-» 
Hiem B 12—20 B, MoqaBaemMbll Ha SJIEKTPObI Nola cpeyHeH YacTH alinmapara, | 


YcuOBHbIe pa3s{paxuTeJH, 


aypecyrouluecH K JBYM aHaJIH3aTOpaM — CJlyXxo- |} 
BOMY HM 3PHTeJIbHOMY, CJICOBaIH B CTCpeOTHMHOM TNopxAAKe, KOTOPbI M3Me- 


HAJICA B TepvHo MepefseikKH pedsieKcoB HW MpH HeKOTOpbIxX HCIIbITAHHAX. I 

BpipaOoTrka =‘ YCJIOBHBIX 
peds1eKcoB NpovcxosMsia cule- | 
AyrouluM oOpasom. IIpexBa- | 
PHTeIbHO B TeyeHHe 12 onbI- | 
TOB Kpbica lipHyyalacb K 


Ta6maunna 2 


Kpnica Ne 8(c). IIporoxon Ne 64. 25 XII 1955 r. 


D ! Ae 
ae 6. | 8s allnapaty. 3atem BbipaGatbi- 
= } a 5 
2s Bpema npume ppc eg 8 s a BaJIOCb (Ba NOJIOMKUTCJIBHbIX 
= eHHe YCuJl = \} 
OP ih Wiel & a eae hah . Se | eS MMMW€BbIX  YCJIOBHBIX pe- | 
RoR KATeMA [paxuTeJA Bi ra a | 
S85 E& |288  dmexca,c 19-ro onnita — | 
= eo 
TOPMO3HOH, ac 31-ro onbiTa 
AOE YCJIOBHbIM pedslekc BTOporo. 
reheat Teen tegeee qa 1,0 MWopsqKa. B nocneqHem cury- | 
164 16,418 , Cret Ne 1 (mom0xH- A oh 
ee as 1.0 wae pasqpaxuTenb jelcTBo 
40 16 , 20 . Caet Ne 2 (aabbepen- ; Ball 5 ceKk. H uepes 15 cex. 
IHpOBKa HeT 
1404.16) ne 22ae Bae (nOO2*K UTeAb- 18 TIDHMMeHAJICH OHH 43 O- 
HbIti ma 5 
O31 [6152408 3ymmep alii: 10- aN RMR SLihisg ee pam 
pagkKa HeT , JIATCJIb- 
162 16 , 24 , 20c.| Caer Ne 4 (nonomu- P P - ‘ A 
shot ae 1,2 HOCTb jJleHicTBHA KOTOporo, 
141 16.5 20: ae (MOOK UTE IIb - 0 tak, 2K Kak i BCCxXs OGs 
i HbI aa , © 
RY Ne a Cset Ne 1 (monoxH- TaJIbHbIxX pa3sparxKHTejenH, | 
TeCJIb HbIH) na 1,4 


cocTaBulasa 10 ceK. 

Tak Kak YCJIOBHble pedbleKcbl Ha pa3Hble pas{PpaxKUTeIM BbIPaOaTHIBAIHCh 
IpHMepHO C OAMHAKOBO CkopocTbio, TO B Tau. 1, XapakTepH3ytomeli npuMe-- 
HeHHY!0 HaMH MeTOJMKYy, MpMBeJeHbl cTaTHcTHYeCKH OOpaOoTaHHble JaHHBle: 
CKOPOCTH OOpasOBaHHA MOOXKUTEMbHBIX H TOPMO3HOPO YCJIOBHBIX pedleKcos, 
ycoBHoro pediekca BTOporo MopAAKa, a TakxKe CKOPOCTH MpsxAMOl u OOpaTHoli 
MepeeKH pedleKca y BC€X MKMBOTHBIX, H€3aBHCHMO OT Ka¥eCTBa YCJIOBHbIX | 
pa3qpaxuTesen. 

Hapsjy c ObicTpolt BeIpadorKoli M MepefenKOH ycOBHbIX pebieKcos (Ta6.u1. 1) | 
HEOOXOAUMO OTMeTHTb, YTO Ha NPOTAXKeHHH BCero HCCMeOBAaHHA Y XMBOTHBIX 
He HaOsl0aOcb COCTOAHHU, YKa3bIBaIOUMX Ha CpbIB BBICIUelt HEPpBHOH JleATeJIb- | 
HocTH. B kayecTBe NpHMepa YcNOBHOpedeKTOpHOl eaTebHOCTU KPbIC TIpH-: 
BOJMM OH M3 NpPOTOKOJIOB OMbITa C BbIPAOOTAHHbIM YCOBHBIM pedleKCOM BTO- | 
poro mopsyka (Ta6n. 2). 
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Ilocne sakpeneHua ycoBHoro pedmekca BTOporo NOpxAyKa y KaxKOro *KH- 
BOTHOPO MPOHSBOJMOCb HCIbITaHHe BTOPHYHOTO yCJIOBHOTO pa3sqpaxuTena 
HSOJIMPOBaHHO H B CTepeotune. PesybTaTbl HCHbITAHH, IpHBeeHHbIe B TAGs. 3, 
YKa3biBaloT Ha NPOYHO BbIpaooTaHHbilt yCOBHBIM MMUeBOH pedlekKc BTOporo 
nopsayKa. 

YOequBUIMCh B OcTaTOUHOH MpouHnocTH ycloBHoro Ifulesoro pedbiekca Ha 
PpasApaxuTeb BTOporo NopsAKa, Mbl NpHcTyNW K NepeyenkKe mepBuyHOrO 
YCJIOBHOrO) §=pediekKca H3 MMLeBOrO B 
oOopountedbubi. Tlepeyenka npousso- FeO Wi Bee 
AMlacb BHe cTepeoTHma HU, Kak BUHO ; 


W3 JaHHbIX Tad. 1, MpoMsouia Obicrpo. amie oe 

B JaHHpii NepHoy OMbITOB MOXKHO GBIIO Ban peaks By) u bg 

BUeTb, KaK Ha NHUeBON pasypaxkuTeb SF | sez | SE | see 

KpbIcbl OexKaIH K KOpMyUIKe, a Ha SS lkisy SWE alae 

OOOPOHHTeIbHbIMI— B MpOTHBONMOOXKHOM 

HallpaBsleHuu. Ha 9ToM tboHe y KaxKAOTO amesaa apnratenb- 

XKMBOTHOPO Obl/la MPOHSBeeHa TpoBep- — 4 Hat Peaxtus Bt YO) 9) BB Sop 
cyTCTBHe mHueRO!i 

Ka YCNOBHOrO pa3{paxKuTelH BTOporo __ peakuun Bioeth & Myecby8 


nopayka 8 pa3 B cTepeoTHne, mpH 
HaJIMYMH MW NMIWeBbIX H OOOPOHHTeIbHBIX peieKcos u 14 pa3 u30uNpoBaHHO, 
BHe cTrepeoTuna. PesybTaTbl HCHbITAHHH MpHBeyenbl B Tabu. 4. 

M3 raOn. 4 BuqHO, YTO NocHe NepeseiKH NepBuuHoro pedueKca B 74,6% — 
76,4% caydaeB YCJIOBHbIM pasi{paxkHTelb BTOpOroO NOpANKa BbISbIBaN O6Opo- 
HUTeJIbHYIO PeaKIHIO, T. e. 


Ta6suna 4 is 
TAKY!O Ke, KaK U Nl€pBHUHbIN 


Bctepeotune| Hsonupos. = pas ipa KUTesIb. SHAYMTebHO 
¥ A | E MeHbllle HaO0Jalocb Ouap- 
HA peakuun of | ¥2 | o8| <2 (PeKTOPHbIX peakKUHH, mpvHyem 
ge|°S|ge/25  B clyyae M30MpoBaHHorO 
UCMbITaHHA UX ObIWIO SoHE 
mc (17,0%), em mp HcnbIrannu 
OPpOHHTeJIbHad PeakuuA 110 | 76,4] 188] 74,6 +e 
BusddekTHBHaAd peakuHa (B Hatase He- PpasipaxkHTelA B CrepeorTHne 
NOMHaA MHWeBad, 3aTeM MOMHAA O6O- (7 0%). Uro xe Kacaerca 
POHHTe/IbHaa) 10 7,0 43 | 17,0 3 g 
ae edie peakuHH (Kpbica CHXUT : ; ciydaeB, KOryqa BO BpeMH 
Ha MecTe Ps 16,6 2 8,4 ¥ i oO 
Timmenax peaxtua 0 6 0 6 JeUCTBHA MCIIBITbIBaeCMOLoO 


pasipaxkuTeA Kpbica octTa- 
Baylacbh Ha MecTe, TO IpH 
H30JIMpOBaHHOli mpo6e on cocraBusH 8,4%, a pH mpobe B crepeorune 16,6%. 
VMutepecuo, ¥TO Y YaCTH 2KHBOTHBIX MOXKHO ObIWIO BUETb NOJIHOe TOPMOXKEHHE BU- 
JIMMBIX JIBHTATeJIbHbIX peaKUHH, Y APyrHX YacTHUHOe: KPbICb! YMbIBaJICb, Yeca- 
JIMCb WH T.., TO eCTb HaOsOJasIMCb COCTOAHHA, XapaKTepHble JIA NPOABJIeHHA 
6e3YCIOBHBIX peaKI[MH MpH MOHW2KeHHOM TOHYyce KOpbI rouOBHoro Mosra. Tor 
(bakT, 4TO MPH HCMbITAHHH BTOPHYHOrO pas{paxuTeA B CTepeoTHMe TOpMoOxXe- 
HHe KOpbI HaOsUOfamocb 3HaUHTeMbHO Yallle, YEM Ip H30/IMpOBaHHO MpoBepke, 
oOObACHAeTCA Soee TPYAHBIMH YCJIOBHAMH SKCIeEPpHMeHTa, B KOTOPbIX BBISbIBa- 
JOCb BO3OyxeHHe H MHMLeEBOrO H OCOOPOHUTebHOrO WeEHTPOB B OJHOM OMbITe. 
[lpv ucnbiranuu xe pasjpaxKuTela BHe cTepeoruma B TeYeHve oMbira Bo3sby- 
*KascA JMUIb OFMH OOOPOHHTebHbIH WeHTp, YTO HM CHH3HNIO 4YCNO cyyaeB 
TOPMOXKeHHA YCMOBHOH peakUHu. Hakouell, culefyeT OTMeTHTb, YTO Y KPHIC, 
y KOTOPbIX IPH KOpMJIeHHH BHe allllapaTa HaOmOJalacb NOBbIMeHHaA NMUeBan 
BOSOYMMOCTb, allie MpOABANMCh OnsdpekTopHble peaKUHH, YyKasbiBalollue 
Ha OOsIbUIyIO BOSOYAMMOCTh THMUeEBOrO MH OOOPOHUTeNbHOTO LWeHTPOB. 
HocneqHad “acTb Haleli paOoTbl, mpoBeyeHHad Ha 6 Kpbicax, 3aKJIOUaaCb 
B OOpaTHOl repesemke OOopoHHTebHOTO pethleKca B MMULeBOH (CM. Tad. 1) 
HB IIpopepKe Ha KaxK]OM 2KHBOTHOM YCJIOBHOFO 3HadeHHA pasApaxkuTeIA BTO- 
poro ropsjqKa B cTepeorune (2 pasa) M u301MpoBaHHO (6 pas). Oka3aocb, 4TO 
BTOPHUHbI YCJOBHbIM paspaxKUTeb BbISBa/ MIMUEBYIO PeaKUHIO B 100% 
culydaes. 
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Ilpupeyennple JaHHble yOeqUTebHO MOKa3bIBalOT, YTO BO BCeX BapMaHTax 
OMbITOB 06a pasfpaxkuTelA yCOBHOrO pedlekca BTOporo MOPAAKa BbISbIBAIOT 
OMHAKOBY1O OesyCOBHY!IO peakulnlo. BOSHUKaeT BONPOC, MOXKHO JIM Ha OCHOBAa- 
HHH TOJYYeHHbIX Pe3YJbTaTOB YTBepxXJlaTb, YTO CBA3b OOpasoBaach Mery 
KOPKOBbIMH ITYHKTaMH, K KOTOPbIM apecoBasHcb 06a pasipaxKuTelA, WIM 3eCb 
Goulee IIpOcTad CBA3b, AaMMeCHHO M@XKIy KarxkbIM BOSOYKCHHBIM NYHKTOM KOPbI 
WH IpeCTaBHTeJIbCTBOM MO\KOpKoBOrO IWeHTpa? 

3a HenocpescTBeHHOe 3aMbIKaHve B KOpe TOBOpPAT CaemyroulMe saxret. Bo- 
MepBbIX, B HallleM CTepeoTHMe OblIO TBA NOMOKHTEMbHbIX MMULEBLIX YCJIOBHBIX 
peduleKca HW Mocse MepeseKH OAHOTO H3 HUX B OOOPOHHTebHbIM, BTOPOH OCTa- 
BaJICA IIHU€BbIM, UTO B OMpeseseHHOH Mepe ypaBHOBeLIMBalO BO8OyQHMOCTb 
OOOuX Oe3yCJIOBHbIX IeHTPOB. Bo-BTopbIX, HCIbITbIBAeMbIM B CTepeoTuNe pasf{pa- 
X*KUTeIb BTOPOTO NOpAAKa MPHMeHsAJICA MOCMe MOAOKUTeMbHOTO MHUeBOrO pe- 
(bileKca HU, HECMOTPA Ha 9TO, BbISbIBasI OOOPOHHTeMbHYIO peakiHtO, B-TperTbHx, 
locsle TepBoll MepeyerKH OMHOTO H3 NMMLeBbIX pecbieKcOB B OOOPOHUTeJbHbIMi 
B Ha¥asle ONbITa HaMH HeEOJHOKpaTHO BbIACHAJIOCb HMeeT JIM 3HAYeCHHE MECTO, 
B KOTOPOM HaxOfMJlacb KpbICa BO BpeMA JayH ycuOBHOrO pasqpaxkuTeta. IIpu 
3TOM, B CJlydae OTCYTCTBUA KaKHX ObI TO HH ObIIO paspaxkUTeeH y KPbIC He Ha- 
6lOJa0cb OOOPOHUTebHOH peaKUHH, YTO CBUJeTeIbCTBOBaAIO Obl O HaMMUHH 
JIOMHHAaHTbI, a IpHMeHeHHe HOBbIX pas{paxuTeleH, Kak, HallpHMep, NOCTYKH- 
BaHHe 10 KOPMYIIKe, BbISbIBAaJIO OTUETIMBYIO IIMINeBY!O peakILHt0. 

OTpullaTeJIbHbIM MOMCHTOM B HallieM HCCJIeqOBaHHH, TaK Ke Kak H BO BCeX 
IpeuecTBYIOUIHNX, B KOTOPbIX MpOw3BosHsacb poBepKa JIuH_Oepra, ABIAeTCH 
OTCYTCTBHe IIpAMOFO SKCIHeEPHMeHTAaJIbHOFO JOKA3aTeJIbCTBA OTHOCHTEIbHOM CHJIbI 
BOSOYKJeHHA OOONX Oe3YCOBHBIX WeHTpoB. Co3qaeTcA BlevaTIeHHve, YTO QA 
NOMHOH yOeUTeENbHOCTH HaJMUMA CBA3H JBYX BO3OyXKJeHHbIX MYHKTOB B Kope 
y X%XHBOTHBIX MpoBepka JIuH_Oepra ABIIAeTCA HeOcTaTOUHOH HW WIA pelmleHuA 
aHHOH TpoOJleMbI MeTOJOM yCJIOBHBIX pedbileKcoB TpeOyeTcH HOBbI, Oovlee 
COMBI MeToAMYecKHH BapvantT. K sTomy cyleqyeT WOOaBUTb, YTO BONpoc MO- 
*KeT ObITh paspellieH Oosee NOHO B TOM CJly4ae, eCIH, KpOMe ycJIOBHOpedsleKTOp - 
HbIX HCUbITAaHHH, Oy YT NpHMeHeHbI HW Apyrve mpHembl. Kak HaM KaxKeTCA, B STOM 
OTHOIWCHHH SABJIAIOTCA ePCNeKTHBHbIMH 9JIeEKTpO*HsHONOrMyecKHe MccesO- 
BaHua (*°), Mero] HemocpescCTBeHHOrO MeXaHHYecKOrO BO3felCTBHA Ha OTJeJIb- 
Hbl€ 30HbI KOPbI roJiIoBHoro Mosra (14), a TakxKe B CBOe BPeMA 3aHHTepecoBaBIIHi 
HM. II. [asnopa rucronornyeckui Metog (14). KoneaHo, Bce 3TH HCceqOBaHuA 
JOJDKHbI MPOBORUTbCA Ha OOJIbLIeEM, YeM STO esasocb JO CHX Nop, SKCMepHMeH- 
TaJIbHOM MaTepHasie. KommuieKcHoe “u3y4eHHe JaHHOH MmpoOeMbI B OHTO-(pusO- 
TeHeTHYeCKOM aclIiekTe oOecneyHuT Oovlee TOUHOe pelleHHe MOcTaBJIeHHOTO 
VM. II. Masnoppim sBonpoca 0 MexaHH3Me 3aMbIKaHHA BO3OyXKJCHHbIX MyHKTOB 
B KOpe POJOBHOrO MO3ra 2XKHBOTHEIX. 


Orjed pusHonorun BbICWel HepBHOM JeaATebHOCTH Ilocrynusno 
@usnonormueckoro HHCTHTyTa YuHuBepcuTeTa uM. T'ymOonbyta LT 1 t957 
Tlaropusnonornyeckaa a6opaTopHa OONbHUUbI HaposHOe NomMHH 
Beps1HH 
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Hokaaye Akaygemuu nayx CCCP 
1957. Tom 113, N: 6 


IMBPHOJOLH A 


E. A. BABYPHHA u IL. A.“ BY3HHKOB 


JKEJIESbI BbIJITYMJIEHHA IMBPHOHOB KYBAHCKOrO PbIBLIA 
KAK HMCTOUHHK THAJTYPOHHJA3bI H ®EPMEHTA BbIJIYMJIEHHSA 


(ITpedcmasaeno axademuxom H. H. II maaveaysenom 12 XII 1956) 


B BbIJIYIJICHHH SMOPHOHOB MHOrHX GOecHO3BOHOUHIX H HO3SBOHOUHBIX 2KHBOT- 
HbIX IIPHHHMAaIOT yuacTHe OcoOble PepMeHTHI, PacTBOPHAIOMIHe AliMeBble O6o0U- 
Ku (* 7°). Y KocrucTblx pbi6 cbepMeHT BbIyNIeHHA cekpeTHpyeTcH OHOKJIeTOYU- 
HbIMH SKTOAeCPpMaJIbHBIMH 2KeJle3aMH — TaK Ha3bIBaeMbIMH 2KeIe3aMH BbIIYTIIe- 
Hua (°*). Bpiio Npeqnoulo%KenO, YTO STH 2%XKeNesbl MPOAyUMpyor B NepuBurTes- 
JIMHOBYIO XKHJKOCTb TakKxKe Apyrok depMent.— ruasypounpa3sy (1). 

JIA MpoBepKH STOO MpeANONOReHUA MbI MpocsiequH y IMOPpHOHOB KyOaH- 
CKOrO pblOla pasBHTHe 2Kesle3 BbIIYMJICHHA H BO3pacTHYIO JMHAMMKY aKTHBHO- 
CTH THaslypoHHfasbl WH depMeHTa BbiyneHHA. AKTHBHOCTb TrHasypOHuAa3pl 
onpeyesasiacb BACKOSHMETPHYeCKH B BORHOM pacTBope IepHBUTeJIMHOBOM 2KHI- 
KOCTH H B BOJHOM 9KCTpakTe TOMOreHH3HpOBaHHbIX IMOPHOHOB HW HKpbI (MarTe- 
puan or 50 au Ha | Mi pactBopa). AKTHBHOCTS depMeHTa BbIYNeHHA onpe- 
JleAacb MO CHYDKEHHIO IIPOUHOCTH AWM PaHHHX CTA pasBUTHA, MOMeILeHHbIX 
B HCHbITyeMbIM pacTBop (°,1?). 

J{a TucTrosorHyeckoro H3yYeHHA MaTepHas PUKCHpOBasIM B pacTBope Bys- 
Ha. CepHvH momepeuHblx cpe30B OKpallMBasIM a30KapMHHOM mo [elijenraliny. 

Ukpa wuKyOupoBasacb B alilaparax Belica upu 65—70% HacbiIleHusa 
Boybt O, uw 18—22°. B sTHX ycuOBUAX THaypOHH asa NOABMAeTCA B NepHBUTeN- 
JIMHOBOM 2KAKOCTH TPWK II: OHOBPEMeHHO C HavaJIOM KPOBOOOpalleHHA H BO3- 
HHKHOBeHHeM TlepBoro IMOpHOHAIbHOrO OpraHa JbIXaHHA — KIOBbePOBbIX IIpo- 
TOKOB, 3aTeM IIpH POPpMHPOBaHHH BTOPOrO SMOPHOHAIbHOLO OpraHa AbIXaHHA — 
cocyAUcTOH CeTH B aHaJIbHOM IJIaBHHKe, H, HAKOHEM, HesaOuIrO JO BbIIYIIeHHA. 
HenlocpefcTBeHHo Mepef BbluyMeHHeM THaJtypoHuasa B UKpe ye He oOHapy- 
xuBaetca. Tlospsenuio sToro epMeHTAa B IlCpHBUTeJIHHOBOM %KHAKOCTH Ipes- 
WecTByeT HakoIIeHve ero B Tele 9MOpHoHoB (puc. |). B ormnuuMe or ruamy- 
pOHUasbl (PepMeHT BBIYIVICHHA BbIJesAeTCH 9MOPHOHAMH KOCTHCTHIX pbIO OMHO- 
KpaTHO B CaMOM KOHUe HHKyOallMounoro MepHosa (°,'*). Bpitynwenue sMOpHoHoB 
pblOla MpOvcXOA_HT yxe Yepe3 HECKObKO MMHYT Mocle NoABMeHHA STOFO Pep- 
MeHTa B Te@pMBHUTeWIMHOBOH %XKHKOCTH. TakwM oOpa30M, rHasyponHyasa UH 
depMeHT BbIIYMWIeHHA BbIelAIOTcA SMOpMOHaMM pblOlla BCerfa pasjesbHO. 

>Kenesbl BbUYMICHAA MOABAIOTCA yY JMOPHOHOB pblOla 3afouIro NO BbIyI- 
nenua. Ha crayuu 26 TyMOBMULHbIX CefMeHTOB 3TO HEMHOTOUNMCJIeCHHbIe KJeTKH, 
colepKallve HeSHAUHTeIbHOe KOJIMYCCTBO OKPYTVIBIX TpaHyJI, MHTeHCHBHO 
OKpallMBatoluxcA B TeEMHO-KpacuHblli pet. PHadypoHwasa B Teve 9MOpHOHOB 
eme orcyterayer (puc. 1, 2a). Ha craqvu 9 XBOCTOBBIX CerMeHTOB KOJIMYeCTBO 
*KeNe3 BHIMYNJICHUA HM COMepKAAXCA B KaK AON wWelese Tpany yBeMYMBAeTCA. 
B Teme sMOpHoHoB ecTb rHasyponujasa (puc. 1, 26). Ha craqun 20 XBOCTOBbIX 
cerMeHTOB, K Hatasly KpOBooOpallleHua, AaKTHBHOCTh TMaslypOHHAasbl B Tese 
3MOPHOHOB CTaHOBUTCH MaKCHMAJIbHOH, H HavHHaercA ObICTPbIH Mepexof STOTO 
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*KUKOCTb. CKOMJIeHHA TeEMHO-KpacHbIx PpanydJl, 
o603HadaeMbIx HaMu Kak cexper I.pofla, eile Oomee yBeMYHAUCh H pacnosOxKeHbl 
B JMcTaNbHOH WaCTH 2kKesle3 BbIyMeHHA, OM3KO K UX Hapy2KHOu HORE ad 
cru (puc. 1, 2e). Hekoropple 2esle3sbI ye BbIJeHIM OOJIbLLY1O eal geek 
Hapyxky. Tocae nosHoro nepexoya rvaslypOHHAasbl B eden es y pe 
KOCTb 2KeNe3bI BbIYHJICHAA OMOPOXKHEHDI MIM COMepRKaT 3— Peete rp ‘ y 
cexpera | poga. Ljuromma3ma 2esle3 AMeeT Goble BakyOJIH, a NO ee aa 
ajipa ynsotHeHa u 3epHucta. Jlerenepaunu ONOPORKHUBIUMXCA Wee3, VW - 


(bepMeHTa B IlepHBUTeJJIMHOBY!0 


Pue. 1. Bospactnad fWHaMMKa rHamypOHHAasHOH aAKTHBHOCTH B Tene SMOpHoHoOs (J), B 

NepHBHTeNHHOBOH xHAKOcTH (2) HB uKpe (3) KyOaHcKoro pBlOya. ByKBamu a — 2 — 

OTMEYEHBI Te CTAHH SMOPHOHAIbHOTO pa3BHTHA, JIA KOTOPbIX HMeIOTCA JaHHbIe MO 
CTpyKType 2Kele3 BblymewHaA (CM. px. 2) 


MMomy, He mpoucxogut (puc. 1, 22). Hesaqouro Jo o6pa3s0BaHHa COcyAUCTOH CeTH 
B @aHaJIbHOM JlaBHHKe, IpH MOBTOPHOM NOABJIEHHH THaslypOHHasbl B Tee 
S9MOPHOHOB, B XKeJlesaX BbIJIYMIeHHA CHOBA HaKONJAIOTCA rpaHyvIbl cekpeta 
I poga (puc. 1, 20). He uckmiouveHa BOSMOXHOCTh CPOPMUPOBaHUA H HOBbIX *Kese3 
BbIJIYMJICHHA. 

Ilepeq BbIIYMJIeHHeM 2Keslesbl COJepxKaT MAKCHMAaJIbHOe KOJIMGeCTBO rpaHy 
cekpera I poga. Sro copnajaeT C HaHOOJIbIUIMM 3a BeCb HHKYOalMOHHbI Nepuox 
HaKOMJI€EHHeM TMaJlypOHMasbl B Tee SMOpHOHOB (puc. 1, 2e). B OonbumucTBe 
*Kesle3 MEXK[LY AAPOM MH CKOMJICHHeM TeEMHO-KpacHbIX rpaHyJI HMeeTCA TakrKe He- 
Oombluad Tpahyila OKpaluMBalolleroca B rosyOo weer ceKpeta, O603Ha¥aemoro 
HaMM Kak cekper II poga. Heckombko nosxKe HayMHaeTCA BbifeeHve rpaHyJ 
cekpeta I pofa; pasmep rpanysr cexpera II pogza yBenuuusBaerca. B orsesb- 
HBIX 2KeNe3aX COMePpAUTCA MMWb ceKpeT II poga (puc. 1, 2a — u). K momenty 
BbIYUeHHA, KOra Pda ypOHUa3sbl B UKpe yKe HET, 2%KeME3bI BbIYMIeCHHA OObIY- 
HO JIMIWeHbI Cekpera | poga H MMeloT NO OAHOM OUCH KpynHOli rpanyvie cekpera 
II poga (puc. 1, 2x). Mocne nepexoga cbepMeuta Bpislynenua B NepuBuTensn- 
HOBYIO 2HJKOCTh XKEJE3bI ONOPORKHEHbI; U3peKa B HUX cosepxRaTca ocraTou- 
Hble rpanyJbl cekpera I poga (puc. 1, 2u). 
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Takum oOpa3om, oOHapyxuBaetca CTporoe COOTBeTCTBHe Mex*Ky pe3yuJib- 
TaTaMH (pH3HOJOrMyecKorO HM rucTosoruyecKoro M3VYCHHA AEIC3 BbIYMWIeHHA 
y pblOua. Hakonuienue ruanyponuqa3pl B Tese SMOpHOHOB BCerfa COBMajaer 
c HakomieHHem cexpeta I poja B STHX »KeNe3ax. OAHOBpeMeHHO c NlepexoJjoM 
PHaJypOHHAa3bl B Me€PpMBHTeJJIMHOBY!O XKHAKOCTh HaOseMaeTcA OCBOGOX*KTeHHe 
*KENE3 BbIYIJICHHA OT CeKpeta | poga. Ilosromy Hamu mpeynonaraerca, ¥TO BCH 
raslypOHHa3a, OOpasylollasica B ukpe ppiGma, Ipokyuupyerca x*ese3amMu 
BBIIYIWICHHA B CocTaBe cekpera I poga. Hakorsienve H BbijleeHHe ceKpera 
II pola npHypoueHbl K akTy BbWynieHns. Ilo-BuyuMoMy, B cocTaBe 3Toro ceK- 
peTa 9MOpHOHaMH BbIjeAeTCA PepMeHT BbIyMeHut. CM3HcTbIe 2Kee3sbl, IIpH- 
CYTCTBYIOUIMe HapsAAy C KeNe3aMH BbIIYWICHUsB KOXKHBIX MOKPOBax IMOPHOHOB, 
He yuacTByloT B CeKpelMM Ha ypoOHHAasbl mM (epMeuta BbITyenus. B psaye 


§ 


| 
| 
NS 


Akmunociio 
2UANYPOHUGAIO! 
(6 ycaobnex edunuyax) 
S 
S 8 
| 
Yo 
os 
so a ee 
Bony neue 


Puc. 2. Paspurue 2xeve3 4 BblITyneHuA y SMOpHOHOB KyOaHcKoro) pBiOua: 
i — Apo *KeNesbl Bbynenun, c. / —cexpetT I poya, c. J] —cekper 
II poma, c. #.— cnusucTan »%Kenesa 


CIydaeB CeKpelHA IMOPHOHAMH STHX (epMeHTOB MOJHOCTbHIO 3aBeplllaeTcs elie 
AO Havalla (OpMHpOBaHHA CJIH3HCTHIX Kees. 

IIpH peskoM yXyfUWIeHHH BHeWIHHX yCNOBMH aspallHv cekpellua PepMenHta 
BbIJIYIJICHHA CBHIaetca Ha Ooslee paHHue cTayquv pasBUuTHA, H SMOPMOHI pblOla 
BbIXOAAT H3 OOOOUeK elle JO Havana KpoBooOpamenua (1%). IIpH Takom yxKo- 
poveHHH HHKyOalHOHHOrO Nepuoja ruaslypoHHyasa MOABIAeTCH B MepHBUTe- 
JIHHOBOH 2KHJKOCTH TOJIbKO OHH pa3. OWnako MpH JlasbHeliwel uukyOalHu 
IIpexKJ€BPeMeHHO BbIJIYMUMBUIMXCAH IJMOPHOHOB HMH CHOBa CeKpeTupyetca rHasy- 
poHuyasa. B sToM caydae HaKOMVJIeHHe HU BbIesIeHHe 2Kee3aMH BbIJLyMJICHHA rpa- 
Hysl cekpeta I poyja TakxKe cCTporo coBnlaylaeT C COOTBETCTBYIOULMMH MOMeHTaMHu 
BO3pacTHOH JUHAaMHKU THaslypOHHa3HOH aKTHBHOCTH, aj BbijleweHHe ceKpeta 
II poga mpvypoyeHo K akTY BbIJyMJIeHHS. 

Taka KapTHHa pa3BHTHA 2Kee3 BbIIYMIeHHA y pblOlwa He COBMafaerT Cc aH- 
HbIMH, MOJIyYeHHbIMH paHee JH 9MOpHoHOB dopesnu (°). PKemesbl BbILYIeHHA 
y hopes 3aouro Jo BbIMyNeHuA COsepKaT MeJIKHe rpanywJbl CeKpera. OTH rpa- 
HYJIbI YBeJIHUHBaIOTCA B OObeMe H Tepe BbIYMJIeHHeM CJIMBaloTCH, Mocse Yero 
HauwHaeTcA BbIXO GepMeHTAa BbIJIYIJICHHA B MepHBUTEJJIMHOBYIO 2KHJKOCTD. 
Takaa Mopdosormueckad KapTHHa XOpoOwio corjacyerca c TeM, ¥TO 9MOPHOHbI 
slococel, B OTIM4He OT pblOla, MpOkyWupyloT (epMeHT BbIJYMJIeHHA B CocTaBe 
eMHOrO Cc rHaslypoHufasoH ceKkpera (1,1). 

AJeKBaTHbIM pa3sqpaxkuTesieM, BOSOyKaIOlNHM CeKpellMio 2Kesle3 BbIYWIe- 
HHA Y SMOPHOHOB JIMTOHIbHbIX pbIO, ABMAETCH RePUHT KHucMopofa B BOLe HIH 
B HepHBHTeIIMHOBOHM 2KUKOCTH. Y 3MOPHOHOB KyOaHcKoro pbiOla WoporoBax 
BeIMYMHA 9TOTO pasipaxKuUTeA, BbISbIBAIOMLad CeKpelHio Ha ypouvasbl, 
HWKe, YeM COOTBeTCTBYIONLAA BeEMMUHHA Ja (epMenta Bblynuenua ("*). Oram, 
T10-BHJJHMOMY, H OObACHAETCA pasfebHOe HaKOMNMeHHe H PasfesbHOe BbIAeTeHHe 
yKa3aHHbIx (bepMeHTOB OAHHMH H TeMM 2Ke OMHOKNeTOUHLIMH 2xKee3samH. Tony- 
YeHHbIe MaTepHasbl MOATBepKAawoT MpefMoMorKenne O TOM, YTO rHalyponHnyasa 
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HKpbl NpHoOperaet PYHKUMOHAJIbHOe 3HAYeHHE JIMWIb MO BbIXOJe B NepHBHTeJ— 
JIMHOBOe MpOcTpaHcTBo. 


VucrutyT MoposorHu 2KHBOTHBIX Iloctynu0: 
um. A. H. Cepepnosa 11 XII 1956 
Axkajlemuu HayKsCCCP 
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Jlokaayn Akagemunu nayrk CCCP 
1957. Tom 113, Ne 6 


MNAPA3HTOJIOF HA 


E. A. BOPAHOBA 


K BONPOCY O BHOJIOrHU 
DACTYLOGYRUS SKRJABINI ACHMEROV, 1954 — 
MAPASHTA AMYPCKOLO TOJICTOJIOBHKA 


(IIpedcmaeaexo axudemuxom E. H. [Jaeaoscxum 3 II 1957) 


Pexa Amyp ¢ ee MHOrounculeHHOM H cBoeoOpa3Holi uxTHOay HOH BCe Gombe 
HW OOuJbile NPHBJeKaeT BHHMaHHe COBETCKHX HcceqoBaTesel. YeranoBsleno, ato 
HeEKOTOpbie H3 aMYPCKHX pbIO MOryT ObITb AKKJIMMATH3HPOBaHbI Ha 3anaye Co- 
BeTcKoro Corsa (**).C 1937 r. B KypcKuli ppi6omuTOMHUNK Havant 3aBo3HTb 
aMypckKoro ca3ana; c 1951 r. Havanucb NepeBoskH aMypCKHX pbIO — ToscTOWO- 
Ouka HM OeNoro amypa — B IIpyoBble xossiictBa MocKoBcKoli o61acTH HU YKpau- 
HBI. 

Kak Noka3asla MpaKTHKa, BO3MOXKEH 3aB03 B HOBbIe BOJOMbI BMeCTe ¢ pblOa- 
MM WM HX MapasuTos, MpHYeM HeEKOTOpble H3 HUX MOPYyT HaHOCHTb CepbesHblit ymep6 
TIpyHOBoMy pbIOHOMy XOS8AHcTBY. 

Cpequ mpeycraputenelt poga Dactylogyrus uspecren pay BUAOB, KOTOpbIe 
IIpH MaCcOBOM 3apa?xKeHHH pbiO BbIsbIBaIOT HX 3a00/eBAHHA,— B  acTHOCTH 
D. vastator, D. solidus; mocequuit oco6eHHO WIMpoKO pacmpocrpaHeH B upyy- 
xo3ax Esponelickol uactu Corosa. Or Apyrux BuyoB JakTusorupuy D. solidus 
OTIM¥aeTCH KPYMHbiIMH pa3sMepaMH; pa3MHOXKeHve ero MpowcXoAUT HanGouee 
HHTeHCHBHO pH 13—15°; napasuT oOafaeT BbICOKOH CTOMKOCTHIO K 5%-M co- 
JeBbiIM BaHHaM NaCl mpv 5-maHyTHOM skKcnosHiMM (7,°). 

@MayHa MOHOreHeTHYeCKHX COCaIbIIMKOB aMypCKHX pbIO K HacTostemy 
BP€MeHH H3yueHa JOBOJIbHO ToApobuo (° 8). [Ipw stom y TOJCTOJOOHKOB ObIJIH 
oOnapyxenp Dactylogyrus hypophthalmychthys, D. magnihamatus u HeyaBHo 
omucaH HoBbIi Buy — D. skrjabini (°). 

Ilepppie Ba Bua AaKTHJOrMpuA BcTpevaloTca, KaK OObINHO, Ha 2aOepHBIX 
jenectkax. B otauuve or sToro MecToM moKaH3auMH D. skrjabini sasastorca 
*wKaOepHble THYMHKH. Tlocsequne y TOJICTOMOOMKOB BUAOM3MeHeHbI MH Mpeycras- 
JIAIOT COOOIO CBOeCOPasHble MeJIKOAYEHCTHIE CeTYATHIE HIaCTHHKH, HalOMHHAalo- 
ive ryOKy. ITH WacTHHKH OOpas0BaJIMCb OT CpacTaHuA Apyr c Apyrom OoKoBbIx 
OTBETBJICHHH OTIeJIbHBIX HHTeH THIYHHOK. Kayan 2KadepHad Wyra y Toucroso- 
6ukKa Ha MpoTsxKeHuH Bceli cBoeH TBeEpAOM CKeseTHOM YaCTH HMeeT [Ba psa Ta- 
KUX ceTOK. [locmeqHHe MIOTHO IpHseraioT Apyr K Apyry, paciiupsatwrea kK 
cepeyiuHe 2KaOpbl H Cy2KHBAaIOTCA K ee KpalO. ITH CeTKH BbINOJIHAIOT POvIb YJ1aBJIN- 
pateseli muiaHKToua (°) H MosTOMy HMHOrga HasbIBaloTcsa «ieqMKamu»y. D. skrja- 
bini Bcrpeyaerca Ha BHYTPeHHeli NOBepXHOCTH yKa3aHHbIX WeAWJIOK H, Kak Ipa- 
BHJIO, B CaMbIX y3KHX MeCTaX CeTOK, T. €. IO Kpato 2KaOPbI. TIpH 3ToM upHKpe- 
NMTeIbHbI QucK D. skrjabini naxogquTca B ruryOHHe AYeHKH CeTKH, a BCe TeVIO 
ero — B mpocBere MexKy JByMA pajamu ceToK. [lourM MomHoe OTcyTCTBHe Ma- 
pa3sHTOB Mo Bcel AAMHe WeAUOK OODACHAeTCA, NO-BHAMMOMY, MOCTOAHHBIM 
ObICTPpbIM TOKOM BOj[bI Yepes CeTKH, 3ATPYAHAIOMIHM MpuKpeliienne AMI, a BIO- 
cyleACTBHM WH JIMYHHOK Napasvta. B cBa3H C STHM B JasIbHeHINeM Tp a” pec 
HMM STOFO BUsa pbIO B IpyAOBbIX XO3AHCTBAX, Te B MPOTHBOMOMORKHOCTD AMYPY, 
UMeeTCA JOBOMBHO cia6oe TeYeHHe, HHTepeCHO MpOceAHTb H3MeHeHHe JOKAJIH- 
sauuu D. skrjabini. 
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ror BUA 2*KaGepHHIX COCAMbILHKOB MO CpaBHeHHIo C ApyrHMM MakTHOPUpH- 
JlamMu o6slajlaeT HaHOOJbINMMH pa3sMepaMH: AwHHa ero AocTuracr 2,5—-3,0 MM, 
wupHua — 0,5 MM. SKciepHMeHTE! 10 posfelicrsuio Ha D. skrjabini 5%-ro pac- 
taopa NaCl B Teyenve 5 MMH. MOKasasH, TO STOT BUA NapasuTa obsaaer BbI- 
coKoli croliKocTbio K JaHHomy pearenty. B stom orHomenun D. skrjabini cxojlexu 
e D. solidus, Bos6yquvemeM MaccoBbIxX 3a60JleBaHHH TpyOBbIXx ppd. 

IIpuHuMaa BO BHUMaHHe, YTO B HacToAee BpeMA TOJICTOMOOMK AKKJIMMaTH- 
3upyerca Ha 3ataye CCCP, npeycraBiser HHTepec BbIACHeHHE HEKOTOPbIX BO- 
mpocos Ouosoruu D. skrjabini. 

Jina stoli Wet Mbl WpoBemu 56 SKCIepHMeHTOB IPH pasMMUHbIX TeMMepary- 


pax; 43 Hux 39 — JA BbINCHeHHA TeMIa Kak AML 17 — quia onpeyzeneHua 
CKOpOcTH 9MOpHOHaJIbHOrO 


pa3BuTHs. 
Pa6oTbI MpOBOAHJIHCb B 


Ta6auna 1 


Bausanue TemnepaTypbl Ha TeEMM KaAKH AMY 


Dactylogyrus skrjabini wiohe — woe 1954 r. Ha 
ppl6o3aBose,  pacioJlorxKeH- 
mpu 14--16° npa 20—24° HoM Ha Amype B c. Eua- 
BS | s E> | 6yra, B 90 KM_ 1ox%KHEee 

Bpema oT Ha- Se P Bpema oT Ha- as us tT XadapoBcka. 
gala KlaqKu eT yaHa Kaku 3S, Temn kKaayqKu AML De 
za | 88 f= | §£ — skrjabini u ero nmogosuTocTS 
a= | Fx =. | 7=  onpeslenamuch paHee pa3- 


pa6oraHHbIM croco6om (1%). 

. ; 1,7 15,0] 4,0 UepBH OCcTOpOxKHO CHHMAa- 

6u. 45 M. 39,0)04,,59) Aon 20,0} 3,0 JIMCb C *KaOepHbIX CeTOK UH 

0,6 10,0] 0,5 MOMellasIWCb B COJIOHKH C 

BoyoIO. ONbITA! MpoOBO,u- 

JIMCb IpH Temmepatype or 10 yo 26°. Hu3kaa Temnepatypa co3aBalacb Mo- 
MeIILeHHeM COJIOHOK C YeEPBAMH B ALLMK, MOCTOAHHO OXJaKaeMbl JIbJIOM. 

Ha6osenuA N0Ka3aJIH, YTO NapasHTbl OTKMAaTbIBaIOT Alia pH TemMepatype 
oT 14 yo 26°, HanOouee HHTEHCHBHO STOT Mpolecc MmpoTeKaeT pH TemMepatype 
20—24°. IIpu noHwxKeHHH Temiepatyppl Jo 14—17° uau MoBbilieHHH ee WO 25— 
26° HacTymaeT 3aMefvieHHe Tema KaqKH sul. B skcNepHMeHTaX OJMH 9K3eM- 
nasp D. skrjabini npx 20—24° orknaypiBan ofHO AMO Yepes KaxKbIe 15— 
20 muH. Taka CKOpocTb KilaqKH NpofsomKasacb HHOrya 3—4 Yaca, a 3aTeM 
HacTylao 3aMefvieHHe sTOrOo mpomecca. IIpu temnepatype 14—16° kanayqka 
MpOxO{Wla 3HaYHTeIbHO MefleHHee: B TeYeHHe TepBbIxX 6 Yac. Napa3sHT JaBa 
OWHO AHO Kable 30—40 MHH., M03%Ke S3TOT %*Ke Mpollecc 3aHHMa Gosee 
100 mun. (ra6n. 1). 

OTH JaHHbIe MOKa3bIBalOT, YTO MPH MOHMKeHHBIX TeMMepaTypax mporecc 
o0pa30BaHhs H Kak AMI MpososKaerca Oosee WuTebHOe Bpema (11—12 yac.), 
ueM IIPH BbICOKHX TemMepaTypax (OKoNO 8 4ac.), XOTA BO BTOPOM culy4ae 6bIIO 
cHeceHO AMI Compe, eM B HepBom (17 nporus 12). 

[uuna sun D. skrjabini kone6anacb or 55,0 yo 80,0 uw (cpeqnaa — 70,0 w), 
mupuna — 47,0—55,0 » (cpequaa — 50,7 uw). Aiima oOptuHo uMenu nposom- 
ropaTy!o POpMy, HeCKOJbKO PaClUMpeHHy!lo Ha OAHOM KOHIe U cyxXeHHyIo — 
Ha JpyroM. Ha pacilmpeHHoM kone Tela HMeeTcaA HOwKKa AnuHOH 5,0—10,0 uw 
(cpequaa — 8,1 wv). JImmb uspeqKa cpegM Bcell MaccbI OTJIOXKeHHBIX AMI BCTpe- 
YaIMCb aOOpTHBHBle sila MOYTH OKpyroi dopMbl — pasBHTHA sapoybeli 
B HMX He HaOsO,asocb. 

B HalluX 9KCMepHMeHTaX pa3BHTHe MHUMHOK apasvTOB npoucxo,uso 
B 957,1—66,7% ornoxKenHbIx au. Cpoku 9MOpvouatbHoro pasBuTua D. skrja- 
bini HaxofaTcA B UpsMOH 3aBUCHMOCTH OT TemMepatypbI cpespI. Tak, mpu 20— 
22° opMMpoBaHve JIMUMHOK B slitjax HaGmofanoch Ha 3—4 cyTKH. CHayana 
NOABIANOCh CBETIOe NATHO Ha NepefHeM KOHUe AHWa, a 3aTeM — ueTHIPe NHT- 
MeHTHBIX MsiTHa. B onbiTaxX pH Oouee HU8KHX TemMepatypax (16—18°), a TaK- 
xe IPH TeMllepatype Bbiule 24° Mpoecc POpMHPOBaHHA MHYMHOK B sax mpo- 
JomKasca 7—8 CyTOK. 
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Hccueqopanuamu B. E. Bprxosexoro (**) ycraHoBseHO, UTO B pasBHTHH JH- 
YHHOK 2KaOepHbIX COCaIbULMKOB MOXHO pa3iMuaTb Ba MepHoa. Tepppli ne- 
PHOA XapakTepusyetcs HecyHKIMOHMPYIOMMM MpHKpelMTeIbHbIM almapaTom 
H P€3KO BbIPAKeHHOM MONOARUTeIbHOH peakuHeli Ha cBeT, BTOpoli — HamHuHem 
YHKUMOHMpyrollero MpuKpenuTerbuoro annapata 1 OTPHWaTeIbHOH peaKuner 
Ha cCBeT. . 

OTH Ba Nepuoya HaOmosaoTcs UB pasBUTHH WHUHHOK D,. skrjabini. Bnowne 
CPOpMMpOBaBIaACA JMUMHKA, elle HaXogallanca B slile, OOLIMHO yCHJICEHHO 
ABHTaeTCA, BCE 3a STHM BCKOPe Ha CYKEHHOM KOHUe Alia OTKpbIBaeTCA KpBI- 
meuka. Tlocne HecKONbKHX AKTMBHBIX JBUXKeHHM JMUMHKa NOKuaeT alo 
MpPOfOMKAeT JOBOJbHO AKTHBHbIe OICTPble ABHKCHHA B BOJe, IMMb U3peyKa 
OcTaHaBJIMBasch. Ha cBery nocule BbIxXOJa 13 Alita WHYMHKa ObiICTpo norHGaer, 
B TO BP€MH KaK B TeEMHOT€ OHA MOKET MPOCyMeCTBOBaTb HeCKOJIbKO CYTOK. 

[lonyueHHbie HaMH aHHbIe MOKAaSbIBaIOT, TO He TO/IbKO TeMI KlaqKH AMI, 
HO M pasBHTHe JIMYMHOK D. skrjabini Han6onee uHTeHcCMBHO MpoucxoguT npu 20— 
24°. OTKJOHEHHE CT STOFO ONTHMYMa KaK B OMHY, TaK H B Jpyryto CTOpoHy BBI- 
SbIBAeT 3aMeJIeHHe BCeX CTayMH pasBHTHaA 9TOTO MapasuTa. 

Hispecruo, uTo temneparypa 20—24° sBaaerca ONTHMabHO Ja pasBUTuA 
Apyroro Napasuta, NaToreHHoro JI MOJIOAM Kapnia HW ca3ana, D. vastator. IIpu 
AKKJIMMAaTH3allMH TOJICTONOOHKa B BOOeMax Espomelickolt uacru Coro3a, oco- 
Oe€HHO 1OXKHOHM 3OHbI, MOryT BOSHHKHYTb YCJIOBUA, BNOMHE NOAXoAAMe JIA pas- 
MHoxenHuA D. skrjabini. 

Crefyer yka3aTb Take Ha TOT PakT, uTo HH A. B. Tyces (8), nH A. X. Axme- 
pos (’,°) Ip MOApOOHOM ucceXOBaHHH MOHOFeHETHYeECKHX COCAabULMKOB aMyp- 
CKHX pblO He BcTpeyanu D. skrjabini na »%xa6pax Apyrux pbI6, Kpome TovIcTO- 
JOOMKa, YTO VKa3bIBaeT Ha CTpOryio cielwuuHOCcTh 3TOrO cocasIbIMKa. C 
pyro cTOpoubi, NapasHTHpoBaHue STOrO Bua NapasHTa Ha McHee BaXKHOH WA 
WbIXaHUA PbIOBI YacTH 2XaOpbl — THIYMHOUHBIX CeTKaX, H K TOMY Ke JIMIb Ha 
HeOOJIbIUHX e€ yYaCTKaX — MOXKeT CJIYKHTb HEKOTOPbIM JOKAa3aTeJIbCTBOM ero 


OesonacHocTH JIA TOCTOMOOHKa. 


Tlocrynuuio 


BcecorosHbiii, Hay 4HO-HCCIeqOBaTeIbCKHH 
He LO 


HHCTHTYT O3e€pHOrO H peyHoro pblOHOrTO XO3AHCTBa 
Jlenuurpay 


IMTHPOBAHHAS JIMTEPATYPA 


1B. B. Bacuenos, Tp. Uncr. mophbon. »*«HBOTH. uM. Cepepyopa AH CCCP, 5, 117 
(oie eH. 6. Grp ora tes, DB. BB ep ura 8, S00, KypH.» 38,1, 127 (1954): 
37T.B. HuxonabpcKku it, Prin Sacceltua Amypa, M3. AH CCCP, 1956, crp. 5—551. 
4H. A. Us0mosa, Buonorna Dactylogyrus vastator Nybelin u D. solidus Achmerow 
B KapnoBbIx xo3siicrBax, AptopedbepaT KanuyaTcKol Auccepraunu, 3oou. nuct. AH CCCP, 
1953. 5O.H. Bayep, H.I]. Huxonpexkaa, Tp. npo6s. u TemaTuy. cope. 3o- 
onor. uuct. AH CCCP, 4, 99 (1954). © B.A. Torean, A. X. Axmepos, Tp. lO6un. 
HayyH. cecc. Jlennurp. roc. yHus., 1946, crp. 171—178. _7 A. X. Axmepos, Ilapasuton. 
cOopH. 3001. uuct. AH CCCP, 14, 181 (1952). ® A.B. Tyces, Tp. Soom. uucr. AH CCCP, 
19, 171 (1955). °® A. X. Axmepos, JAH, 98, Ne 1, 167 (1954). *°T. Bpomaed, 
Pui6x. xo3., 9, 33 (1936). %4B.E. Bu xopeknu ii, Tp. Jlennnrp. o6uy. ecrecrBoncn., 62, 3, 
269 (1933). 125. E. BuxosexKuit, Monoreneruueckue cocaibuHKH, HX CHCTeMa H (H- 
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OKITA bE 


ARAT EMU HAYK CCCP 


Tom 1138 


Co Coy eM AnT: We CK Mali 


I. MATEMATHKA 


MW. bepuiteiti. K sonpocy o nepnoguue- 
CKHX pelIeHHAX HeJIHHEMHbIX CH- 
cTeM C MaJIbIM TlapaMeTpoM . . 

fO. A. Bpyannit u H. E. Toneurays. 06 
ofHOM Borpoce H. H. Jly3uua . 

H. A. Busenkun. Matpuunple 9.1eMeHTEL 
HeMPHBOAHMBIX YHHTapHbIX Mpeyctas- 
JIGHHH PpyMMbl BEL[eECTBEHHbIX OpTOro- 
HaJIbHbIX MATPHI, HW PpyMMbl TBwKeHHH 
(n — penaeTS e€BKJIHJOBa IIpocTpaH- 
CIBay.. ea 

Px: 3apunos. ” Cuetempt OcoOBIX HHTe- 
TpaJIbHbIX ypaBHeHHH THMa CBepTKH 

E. HW. Kum. Peiienue ofHoro Kilacca CHH- 
PYJIAPHBIX HHTerpaJbHbIX ypaBHeHHls 
C KOHTYPHBIM HHTerpaom . Sites 

B. b. Jiuackuw. YcuoBHa NowHOH He- 
TIP€PbIBHOCIH P€3OJIbBeHTbI HeCaMO- 
cOmpsKeHHOTO AudpepenuvasbHoro 
onepatopa OSB Wet ght thie Vo 

10. HW. Jimny. Hexoroppie tTay6epospl 
TeOpeMbI 1A OOOOULeHHBIX ci 
30BaHHH @Dypbe.... . 

B. M. Llognikc. O mHoxkectTBax 7 TOUeK, rile 
IipOH3BOHaA PaBHa, COOTBETCTBCHHO, 
--coO H — oo. . 

10. H. Anos. O papHocnsbHocTH H “mpe- 
o6pa3s0BaHnHAX CXeM TIporpaMM . . ; 

B. A. Backakos. I]pumep moc.ieqoBaTesb- 
HOCTH JIMHeHHBbIX MOJIOPKNTCJIbHbIX OFe- 
paTopos B poctTpancTBe Hel pepbIBHBIX 
(pyHKUHH : 

H. C. BaxsBawios. K Bonpocy 0 uneste apucb- 
MeTHYeCKHX J[eHCTBHH Mpu pellleHHu 
ypapuenna Ilyaccona ja KBafpata 
MCTOJOM KOHEUHBIX pasHocTeH . : 

10. C. Borganos. Hopmpi JIanyHosa 0 JIH- 
HeHHBIX MpOCTpaHcTBaXx 

lr. E. Jixemc-—Jlesu. K nposireme oouic 
aHaMOp(OSbl . . 

b. J\prHKHH. Heosnoposmte eTporc 
MApKOBCKHe TpOWecchl . . . Pas 


10. H. DK ypaspues. OO orfesuMocTH Moz- 
MHO2KeCTB BeplIHH N-MepHOro eXHHHY- 
HOrO KyOa . 

E. H. Kum. O6 oyHOM: xaracce cHurysap- 
HbIX HHTerpasibHbIX YpaBHeHHhi . : 

A. Martysssnuyc. Cekyitne MoBepxHocTH 
JIBYKPAaTHBIX paccJOeHHIt let 


AS eterish GN AP VE ail Ibs 


B. A. Poxauy. O xapakrepucruyeckux 
Kstaccax Ilourparnuua . 

I. PF. Wanoncknn. SKcTpemasbuBIE i1p06- 
JI@MBI HAA udepeviln pyeMbIx 
(PYHKILHOHAIOB B TCOPHH OLHOMHCTHEIX 
yHKUHH 

tO. HW. Sluos. O marprunpix cxemax 


B. A. AuapyHakesuy. K Tteopun paluka- 
JIOB ACCOWHATHBHBIX KOJI 


A. JI. Peponumyc. O papyocxoxumocti 
pasnoxenHuh Oypbe — Uebpnuespa u 
MakslopeHa aHaulHTHyecKHx ie oe 
KulaCC alma nee 


M. A. Esrpatcos u A. a Caroseen 06 
OHOM OOlIeEM KpHTepHu Oa3suca 


H. WH. Kospanuos. Jlunetuaro-reometpu- 
yecKHH aHaJlor TPHOPTOPOHasbHOH CH- 
CTeMbI NOBepXHOcTeli 


A. A. Meaenuos. K reopHH npeospavona- 
HHH Xaycyopha 2 


O. A. Onetuuk u H. J. Beonencnat Per 
imeHue 3agzaun Kou u Kpaepoli 3aqaun 
IIH HeJIHHEHHBIX YPaBHeHHH B Klacce 
PpaspbIBHBIX (YHKUHH . 


M. A. Yaanoscxnk. OO ycopuax, onpe- 
TeNAIOMAX OObEKTHI acdPuHHOH cBxA3- 
HOCTH lpocTpanctBa Pumana 

T. H. AmManos. K peuleniio Ourapmoun4e- 
cKol 3aqauH .. . 

B. H. Bypos. Hexoroppie aie THBHBIE 
cmoco6bl pelieHia 3aqauH Uebpimesa 
O HavJlyulliem MpHOJIWKeHHH . . 

M. H. Bum u JI. A. Jltocrepnux. 06 aur- 
JIMMTHYeCKHX YpaBHeHHAX, CcOeprKa- 
IHX Masible apaMeTpbl pH ee 
lI pOH3BOJHbIX 

JI. B. KanToposuy. 06 onnoii MaTemaTH- 
YeCKOM CHMBOJINKe, yOOPOH pH mpo- 
BeJCHHH BbIUHCIeHHH Ha MAIIHHAX . . 

B. A. Kongzparpes. Jloctarounpie ycioBua 
HeEKOJIeOJIEMOCTH HW KOJIeOJIEMOCTH pe- 
WeHuw ypaBHeHHa y’’ + p(x)y = 0 

Jl. H. Koposes. pone H CBepTbI- 
BaHHe KOJOB.. . 

E. M. Jlanguc u u. ie. ‘Tlerporckuit. 
O uncle mpesenbHBIX WHKIOB ypaBHe- 

dy ~ \P (x, 9) 
Or eS AONE AMC y ye 
MHOrOWIeHbI CTeMeHH M....... 
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O moKalbHOH 6e3- 
per 


A. B. Mapropinos. 
TpaHHuHOK  esHMOCTH 
TIpOWUeCccoR . 

B. T. Moasykui. O npHBeeHHH K tpe- 
YOJbHOMY BHAy  KBasHy mre 
onepaTopoB 

C. H. Pasymosckui. K Bompoey, 06 aBTo- 
MaTH3al\Hu 
Wau MepeBofla ¢ OLHOFO sisbIKa Ha Tpy- 
MOV G, Bee Sue A aes 

| aad De CmopKaues. O moKaJIbHOM HOMO- 
rpacbHpoBaHHH 

3. C. Arpanosny u B. A. Mapuenxo. ‘Boc- 
CTaHOBJIeHHe MOTeHWMala 10 MaTpuue 
pacceaHHA WIA CHCTeMBI ph a 
I[HaJIbHbIX YPaBHeHHH . 

P. f. Bapanues. Kpaesax ganaua Uist 
ypaBHeHus — K (6) bo, = 9 
C JaHHbIMH Ha bike ay Sa HW OMps- 
MbIXo=const . . . : 

B. T. Buxoxypos. Yeuosus ‘peryaspHo- 
CTH BePOATHOCTHDIX IIpOleccoB : 

M. VW. Bumn« u JI. A. Jitoctepuux. O ue- 
KOTOPBIX 9JIJIMMTHYCCKHX YpPaBHeHHAX 
yeTHOrO MOpAyKa, coflepxxalulHx Ma- 
Jble WapaMeTpbl MpH cTapWwHxX Mpous- 
BOJHBIX HW BbIPOXKLaloulHXcA B ypaBHe- 
HHH MepBoro (H BOOOUe HeYeTHOrO) M0- 
paaka... AGES SE 

M. W. paes. Henpusogumnie yHuTap- 
Hble MpecTaBeHHA TpPynMbl MaTpHIL 
TpeTbero NopsAjKa,cOXpaHAIOWMX HHJe- 
(MHUTHYIO SpMuTOBy dopmy. . é 

M. T. Kpetin. O konTHHYaJIbHOM aHasore 
omHOK dopmyJbl Kpucropdeia us 
TCOPHH OPTOFOHAJIbHLIX MHOFOWICHOB. 

FO. B. Jimnynx. O6 «onpezeatonnx» cta- 
THCTHKaXx; OJHO O6OOmeHHE Mpobs1eMbI 
MOMe€HTOB 

B. E. Mupaxos. Tpuunan MazkOpaHT U Me- 
TOM KacCaTeJIbHBIX Tapa6oul WA HeJH- 


HeHHbIX  QYHKUHOHAIbHBIX  ypaB- 
HeHHH . . . oy soto 
MY. NM. NareuKuit- -[llanupo. O6 oneHKe 


Ppa3MepHOCTH MpocTpaHcTBa aBTOMoptp- 
HBIX (OPM JWI HEKOTOPHIX THMOB JuC- 
KpeTHBIX rpynn 

J. A. Patixos. Vuqy KTapuie | iH rpoeKTHB- 
Hble IpeyeJibl C BILOIHE eek cmy 
MH OTOOpaxKeHHAMH ... . ‘ 


Yr. Wi. PyOnnmrenn. Osogn enn 3aauH 
O KpalHell TOUKe NepeceyeHuA OcH 
C BbIMYKJIbIM MHOPOrpaHHHKOM . . 

A. Jj. Conosbes. OnpeeneHue Kalacea 
CXOJHMOCTH HHTepMOJIAWHOHHOTO ps- 
Wa [IA HEKOTOPHIX 3ayau. . . . 

A. ®. Tuman u M. ®. Taman. O 3asncn- 
MOCTH M@KY MOYJIAMU YylaqKocTH 
YHKUHH, 3aaHHbIX Ha BCeH BellectT- 
BCHHOMMOCH EG. EAPO aera ae 

E. A. Tpouykas. IIpumenenue o6meit 
TCOPHH MpHOJIMKeHHEIX MeTOOB K uc- 
CJleqOBaHHIO safau oO onpefxereHun 
cCOOcTBeCHHBIX UHCeJI H COOCTBEHHBIX BeK- 
TOPOB 

M. Jl. Xpunryn. ‘06 OHOM Kylacce ue- 
JIbIX PYHKUMH.... : 

C. W. Anau. Pomb saKona cokpamenus 
IIpH 3afaHuu Oyrpynl c coKpatte- 
HHeM MOCpeACTBOM I eee coor- 
HOWeHHH . 

A. A. Bouamu. O cpemunx moyateti aHa- 


iI 


IporpaMMHpOBaNHA 3a-— 


192 


756 


951 


955 
959 


962 


966 


970 


974 


977 


980 


1194 


JIMTHYeCKHX MYHKUHH 

¥O. A. Ka3pmun. O OJHbIx cueTemax 
MW Oa3sucax B Lo. . 

A. A. Kosmanosa. Teopema Tlomma qs 
WeIbIxX yHkKuHH Bee KOMIIJI€KCHBIX 
TlepeMeHHBIX 3 

B. H. Jledexes. Meroa. OpTOrOHa/IbHIX 
Mpoekumi MA KOHeYHOpasHOCTHOTO 
aHaslora OHO cucTeMbl ypaBHeHuit 

O. A. Oaetuux. O6 ypaBHeHHAX THMa 
ypaBHeHul HecTauHOHapHON uJIbTpa- 
UHH. . : 

Il. HW. Merpos. Vupapuantis BTOporo 0- 
paqka KBaTepHapHoH Audtpepeu- 
IlHaJIbHOM KBapaTHYHOH (POPMBl.. . 

MW. 3. Posenkuon. 06 anredpe A. eae 
Ha MOJMHOMHAaIbHOrO Heala 

Bb. M. Ypa36aes. O pocte yucuia priowHe 
KPHTHYeECKHX WHKIMYeCKHX Moe cTe- 
enn (ibs hi, Pee 


A. H. er. Recon ae: MHHHMYM B JBY- 
MepHOH NapaMeTpHy¥ecKOH 3afaye Ha 
MHOrOOOpa3HH 

Yan Yan Xyu. Cymectsosanne H enHH- 
CTBCHHOCTb PeWI€HHA KpaeBbIX 3aay 
He@JIMHeHHbIX OObIKHOBCHHbIX OO aa 
IMaJIbHbIX YpaBHeHHH ....... 


II]. MEXAHHKA 


MH. HW. AprobosesckuW. O6 O;HOM Me- 
XaHHYecKOM MpeoOpa3soBareve : 
B. A. Eropos. Hexotoppie pn THHAa- 
MHKH Nlovleta K JlyHe.. . . ae 
JI. HW. PyOvnwrettu. O pemienuu “‘gaqaue: 
H. H. Bepurnua : 
lr. M. Yaauos. O6 oHOM ‘ o606meHHH 
TeOPHH HaKOMNJIEHHA OTKOHEHUH HW IpH- 
JIOWKEHHH e€€ K OMpeWesIeHHIO ABTOKOWIe- 
O6aHHH B reHepaTopax .... 2h 
B. B. Benenkui. O06 uuTerpupyemocrn 
ypaBHeHHi JBY2KeHHA TBepsoro Tesla 
OKOJIO  3aKpelJIeHHOH TOUKH MO, 
WeHCTBHEM WeHTPpaIbHOTO HBbIOTOHOB- 
CKOPOMMONAECHIT IRN Ta eee 


III. ASPOMHHAMHKA 


®. C. KaeOanos. O 7B KeHHH BOSTyxa 
10 POPHBIM BbIPAaOOTKaM pH HawM4NH 
BbIpPaOOTAHHbIX MpocTpaHcTB . . . 


IV. THAPOMEXAHHKA 


I. A. Jom6poscxuh. O nepnoxuunocru 
CTpyH, BbIXOAAMelH H3 CHMMeTPpuuHOrO 
cola Ha pacueTHOM pexkumMe..... 

O. M. Beaouepkosckuk. O6TeKaHve Kpy- 
roBoro WHIHHApa c OTOUWeRMeli yqap- 
HOH BOJHON 

lr. H. TWerxtees. OrppiBnoe. oOteKanne 110 
cxeme Kupxroda ofHoro cemelictBa 
KPMBbIX B OrPaHHYeHHOM TOTOKe . . 

lM. HW. Uym«un. O6trekanue sanuncos 
MOTOKOM Trasa CO CKOpPOCTbIO 3ByKa . 


¥O. JI. Wimeirnesckunii. Bapnannonnas 
3afava TasoqMHaMUuKH OCeCHMMeTpHY- 
HbIX CBCPX3BYKOBbIX TeYeHHH ; 

T. Attmypsaes. Merox pemienusa ypas- 
HeHuii = He YCTAHOBUBIUeroca TeyeHUA 
rasa C y4eTOM JMCCHMaTHBHEIX mpo- 
wWeccoB B OOMleH TeopHH OTHOCHTe/b- 
HOCTH]; 35 3 Suet : 
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B. Tl. Kopodeiinukos. O Pactipoctpane- 
HHH CHJIbHOH cibepHyeckoli BSpEIBHOII 
BOJIHbI B TeMJIONPOBOAHOM raze .. . 

3. Jlapym u HW. Wextrman. O sprenenun 
H3J1y4eHHA B 3aaun rasoBoll JuHaMUKU 


V. TEOPHA YNPYIOCTH 


A. C. Boabmup. O sausnun HauambHbix 
HellpaBHJIbHOCTeli Ha YCTOMUYHBOCTb 
WHJIMHAPHYecKkHx OOOMOYeK pH BHeLLI- 
HeM J\aBJICHHH .... 

A. W. Weaer. Tpnommxernnoe pemlenue 
yupyro-liacTuyeckHx 3afay TeopuH 
HeasIbHOH IWacTHuHOcTH : 

M. WM. Pycetin-3aze. Yxap 110 6eckoneuHoit 
IIacTHHKe, JleKalleH Ha yIpyrom xHI- 
KOM TIOJIylpocTpaHcTBe.... . 

A. A. Vsaes. Upu6muxennoe pelenne ; 3a- 
au TeOpHH MaJIbIX ypyro-MwacTu4e- 
CKHX JeopmMalHi 


VI. ACTPOHOMH A 


b. tO. Jiesun ul. JI. Cronumekui. K Bo- 
"  mpocy 0 npovcxoxTeHHH MS aca 
ROMP! se 
Bev A. Typsaasn. O erpy type iuanetap- 
HbBIX TYMAHHOCTelt . . sa SP 
— MaruHuTHble oma B islaHeTa pHbIX 
TYMAaHHOCTAX 


VII. MATEMATHYECK Aff ®H3HKA 


T. A. Tepmorenopa. O pellienHu ypas- 
HeHHA MepeHoca MpH CHJIbHO HeH30- 
TPpONHOM pacceAHHHH.. . 

H. H. Borosmo6os u JI. B. LilupKos. ‘Tue- 
I@PCHOHHble COOTHOWICHHA JIA KOMI- 
TOHOBCKOrO paccextHH Ha HYyKsJOHAX 


VIII. PHSHKA 


E. B. Baxanos, HO. M. Boaxos, A. Il. Ke- 
map, JI. A. Kyapunukui u B. I. Wn- 
OB. DHepreTHueckoe H YyIvioBoe pac- 
mpefesteuHe ObICcTpbIx Goneimoganos 
u3 Niu Al. er ad 

¥O. A. Tonpann. @MepMH-NOuIA H cnu- 
HOPBI peesnpeaoueDaore mipocTpau- 
CIB Ages ae pata Me he ethus aed 

Mar: Kecaes. O JelmeHHH KaTOAHOTO 
MATHA JeKTpHuecKONH AyrH .. . 

H. A. Mepduaos, B. Il. Iamop 
O. B. Jlowxkun. Tpolinoe JemeHne te 
Ha Ha ObICTpbIX YaCTHIaX... . 

lr. B. Cnonusak, T. H. Jlom6poscKaa Mi 
H. H. Cenos. Ha6miogenne RomeHHou 
cTpykTypbl cbeppomarHeTHka eg T10- 
MOULM (bOTOIeKTPOHOB 

B. B. Toamaues. O Haxovk enn Bpe- 
MeHHBIX KOpPpeJIAWMOHHDIX (yHKUNH 
WIA CTATHCTHYCCKHX CHCTeM C JaJIbHO- 
JeicTBHeM Ha BpeMeHax 10 SH 
cBo6oqHoro mpodera.....- - 

M. M. Xaseukua. Hsmepenne HOJIHBIX Ce- 
YeHHH G, WIA HeHTPOHOB Ey, = 14,8 


Msp mo cuety (n, a)-copnayenul (7) . 
B. B. Tyxasun u H. M1. Apanenko. Opyuk- 
WMH yraoporo HW lpocTpaHcTBeHHOTO 
pacnpeseteHuaA “acTH B MR CEIINS 
KaCKaHOTO JIMBHA.. . 
Bb. [. Jisantves, B. H. JlesKoscKnii H 
A. J. Masmesckni. Peakunn (n, ) 
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14 MoB HelirpoHoB c KazMueM . : 
b. B. Kagomues. O dbynkunu sauanus 
B TCOPHH TepeHoca JyuHcToH sHepruu 
HM. A. Ksacunkos. O npumenenun BapHa- 
IHOHHOrO TpHHUMNa K H3HHrOBCKO!t 
MOJeIM aHTH(eppOMarHeTHKa . : 
10. C. Cascos. © sepostuocru 3axBata 
‘ 93JIEKTPOHOB HeHTpasbHBIMH aTOMaMH 
IIpH TPOUHbIX CTONKHOBeHUAX . : 
E. C. Tpexos. Mcceqopanne ontHyeckoro 
KOHTAKTA CJHOMbI CO CTEKJIOM . 

M. M. Xaaeuknit. Onpexenenne mu- 
(bepenunabubix ceyeHul ytipyroro 
pagceiHHA HelTPpOHOB c 9Heprueli 
En = 14,8 Mss no cuery (n, a)-cosma- 
menun (#1) . RerMe oe Teg ee 

r. JIsantues, B. H. Jleskosckui, 
A. Jj. Maanescknit 1 M. B. She 
H30mep Pd14*. . 

M. A. Ksacuukos. K iIpuMeneHHro Ba- 
PpHaWHOHHOTO TIpHHiuna B sagauax 
O OHHAPHOM CIlviaBe H H3HHTOBCKO!i CH- 
cTemMe a ee 

I. T. Carocapes. Ontuye eckne CHCTeMBI C 
(asoBbIMH CJIOAMH . : 

WY. B. Coyasa u O. H. Tpanesnuxora. 
TenmOeMKOCTb IleMHbIX CTpyKTyp mpu 
HH3KHX TeMMepatypax 

MH. b. Bepcykep. K teopeme o cymMe cut 
OCIHJIWIATOPOB JIA IeIOUHLIX MeTaJI- 
JOR! Wes 

As *T. Baptanan u yu. A. " Kapnosuy. 
O doronposoyumoctH BHNOmaHTpoHa 
W MMpaHTpoHa . . ot hare a arene 

10. M. BonoxoOunckuii. Banaune saeK- 
TpHYecKOrO MOA Ha CBOHCTBa TOHKHX 
JHSJICKTPHYeCKHX Hi se 
KOBBIX CJIOeB . . : 

H. J]. )Kepanyzpos u B. I. Huxoaaes. K 
Bolpocy 06 onpesemeHHH O6beMOB 
MOJIeKYJI B pacTBOpax MeTOJOM TomsA- 
PH30BaHHOH JNOMMHeCHeHUHH .. . 

M. HW. Kopcyncxni' a B. A. Basaxyua. 
O6 UcMoub380BaHHH aJIeKTpocTaTH4ye- 
cKOrO HOI Pa3HOCTHOrO Tua B CIeK- 
TpOcKONHMH IyuKOB mg 
ACTH MAI Artin 

B. H. Jleskosckuit. Ceuente “peanut 
Cd (n, p) Ag upu pene HeHTPpOHOB 
14 Mss : 

B. T. Teaskoscxuit u B. H. Tiuctyxo- 
Buy. IIpoxoxKeHHe HOHOB pa3JIHUHbIX 
ras0B 4Yepes ee cepeOpAHylo 
@oupry ... 

Ee it: Bayann. 


“06 ycTaHOBHBUIeHCA 


TeMilepatype OcKOH IlJlaCTHHbI, 
o6Tekaemol see gts aia ras0BoH 
CMECEION ae is DPT 3 


iO. M. Boaoxoounckuit. TyHHeJIbHbI 
apekt B ss ee ser ae ee 
UDO 8 

lnk, Kee Tapudpavon, M. M. 3apunos: H 
b. M. Kopel 3HaveHHH CnHHa 
Sypey Mee oe 

K. A. Jlormarosa u B. M. Keabman. 
II[pofompubtit B-crlektpometp c KOM- 
MleHCHPOBaHHOH ctbepuyeckoH aSep- 
jeabinrene Bo BS oh oo a ooo 

lr. A. 3aiues. K Bompocy 06 OcHOBHOM 
PCAATHBUCTCKH HHBApHaHTHOM ypaB- 
HeHHH JIA YaCTHILbI CO CMHHOM 1/> . 

B. JI. Hodbde u HW. A. Momepanuyx. O 
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1023 


1025 


1029 


1032 


1035 


1235 
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1243 


BO3MO2KHOM jJ\KMOJIbHOM MOMeHTE Tle- 
pexoga y A-YacTHLL . 


IX. TEO®H3HK A : 


B. Bb. Coasory6, MT. A. , Panyuxo, 
A. A. Bonwakun uv A. M. Naruoxa. 
O HeKOTOpbIx (PakTOPaXx, BJIMAIOMLAX Ha 
BeJIMYHHY CKOpOCcTH paclpocTpaHeHHA 
yUpyrux KouleOanHl B POpHbIx Mopo- 
aK ee! 

A. WM. eapsendayn. Ososmenne Teopun 
ycTaHOBMBIWHXcad TeyeHHH  MeJIKOrO 
MOpA Ha cayuali TepemeHHoro Koap- 
(@uUMeHTa BepTHKaIbHOrO OOMeHAa 
— TeopeTuyeckwe OCHOBbI pacueTa 
mpelida JboB B WeHTpasbHom ApKTH- 
yeckom OacceliHe 

B. A. Tumoteesa. 3apucuMmocth “op MBI 
cTamuwoHapHoli HarpamMMbl  paciipe- 
JIeICHUA APKOCTH OT OTHOMEHHA KOBC)- 
(PUUHeEHTOB MNOrOMeHHA MH paccea- 
HH eos See 

B. B. lly neiiKun. ‘Hapacranue WIM 
OOIbINHMX BeTPOBbIX BOJH H pOJH 
BHYTpeHHero TypOyJIeHTHOrO  Tpe- 
HWS. . : ayisee 

IOs: PbDKKOB. Vismepenue 5u1eKTPHYe- 
cKoro TOKa B OKeaHe . 

B. M. Moposos. O nemonexkys1apHom pac- 
Ce€AHHU CBeTa B BBICIMHX COAX aTMO- 
cdeppl , 

B. B. Wyaenkun. Eute 0 KuHeMaTHKe Mop- 
CKUX, BOWE ner.) co 

ll. A. Bunorpagos. O peruerpauun rpa- 
JMeHTa MOTeHUHala IJIeKTPOTeJLYpH- 
YeCKOPO NOIA Ha HEKOTOPbIX TtyOnHAaX 
08. Baikal ..... 


X. BHOPH3BHKA 


C. H. Awnekcangzpos. O 3aBHcHMOcTH 
peHTreHoTepaneBTuyecKkoro 9spdekta 
OT OOmeH YCTOHYMBOCTH %XHBOTHEIX — 
HOCHTeJIeH  3/IOKAYeCTBEHHbIX HOBO- 
o6pas0oBaHwH . . we 2 <RaOe 
— O HeliporopMoHanbHOM MexXaHH3- 
Me HeNpsAMOrO JleHCTBHA HOHH3HPyio- 
meu payuanHHu Ha  oMmyxouleBble 
KJIeTKH : 

A. Tl. Bunorpajos 1 B. B. “Kopaspcknii. 
Buouornyeckad pOJIb geet tee 
HocTH K4° y 2KHBOTHBIX. . 

I. fl. Tuxonosa. Mopoaornueckue H13- 
MeHCHHA B POrOBHUe rasa KpbIcbl 107 
BIMAHHeEM YJ bTPaPHOMeTOBbIX JTyyeH . 

M. E. Qapnunep u T. A. J[sopxun. Jeii- 
CTBHe | yJIbTPpaSBYKOBbIX BOJIH Ha I0- 
BePXHOCTHO-JIOKAJIM3OBaHHY10 = ayjeHO- 
3HHNOUpocpatra3sy (9kTOanupasy) 
ANCPHbIX SPHTPOLATOB oNs Sate 


XI. TEXHHYECKAA PH3BHKA 


H. A. Ecenkuna.O6 oqHom metoxe u3mepe 
peHuaA j\Marpamm HallpaBs1eHHOCTH 
PaworeecKOMOB ¢ BbICOKOM eG 
WalouleH CMOCO6HOCTHIO 

H. B. Koreabuuxos. Cosnanue y MarHuT- 
HOH TeKCTYPbI MarHHTHbIM Nowem 
B TOHKHX CJIOAX *ele3a, NOMyYaembix 
SIIEKTPOMHTHYCCKHM MeTOJIOM 


IV 


oo 


JI. C. Maaatrnux u T. B. ®egopos. Do- 
TOMeTPHYecKoe OMpeseJeHHe TOJIMLHHbI 
MON YMPOSpayHbIX MeTAJJIHYECKAX TM0- 
KPbITHH . . . 

A. H. Tapkyxos 1 H. «BS Kpareapexuii. 06 
AaTOMapHOM CXBaTbIBaHHH MaTepHaJiOB 
TIpH TpeHuH . . 

A. A. Bousap u FO. A. MpeoGpaxencKas. 
K Bompocy 0 Mpupose BHAUMBIX B MH- 
KpOCKOM JIMHHM CBura... . : 

JI. H. [ycéepa. Aromuoe pacceaHue peut- 
TreHOBCKHX es B ciwmaBax Mell 
C WHHKOM... 

B. M. @®puakun u Ty. H. epacumosa. 
Duekrpobotorpapua Ha MOMMHOopax 

tO. HW. Arn: u B. B. Escrparos. IIpou- 
HOCTb H WWacTHYHOCTh MOANDHUNpC- 
BaHHOrO YyryHa Mp pasJiMYHbIX Ha- 
IIpPAXKCHHBIX COCTOAHHAX 

B. HW. Apxapos u JI. K. Byapiues. ‘O Ban- 
AHWH BbICOKOTO aBJeHHA Ha pacnay 
3aKHCH KeJlesa. . . 

M. M. Bpexyos vu H. M. Oxynesa. O ray- 
OvHe MpOHHKHOBeHHA HOHOB Cpe HHX 
9HeprHi B BeLeCTBO.. . 

JI. ®. Bepeujarnn u C. C. KaOankuna. 
Uccneqopanue ‘KpHcTasinyeckol 
CTpyKTypbl TaloreHuOB pyOuwuA upK 
BbICOKOM jlaBJIeHHH : 

lr. WU. Enudanos. O 3aBHCHMOCTH ye- 
JIOBHOTO HallpsAxKeHHA pe3aHHA OT T10- 
nau ‘ SBE RP eae 

Tae Cmounexcknii, B. A. Wcynos 
u A. HW. Arpanosckas. Pasosbie nepe- 
XOJbI B CerHeTOIeKTPHYeCKHX TBep- 
WbIX pacTBOpax Ha OCHOBe IMpoTaHTa- 
ata CTpOHWHA .... ee ot Come 

A. B. BpioxaHos. K Boripocy 06 yupy- 
TOM TlocieqeHCTBHH UW yrsepoRucrTbix 
CTaAax . - 

B. I. Ky3neuos u B.M. “@aepos. K Bo- 
mpocy 0 3aBHcCHMOcTH Sone 
TPeCHHA OT CKOPOCTH . ; 

lr. A. Cmonenckui, B. Age Hcynos ul 
A. MW. Arpanosckas. TBepypie pactBo- 
pbI MeTaHHOOaTa HM MeTaTaHTaata 6a- 
pHa B THTaHaTe Oapua, OOmaatomne 
CeTHETOSJIEKTPHYeCCKHMA CBOMCTBAaMH 

E. M. Wesaugqun, WH. A. Pasos, P. E. Pe- 
weTHukopa uv b. H. Cepnenunos. 
O mpupose macuta6Horo aibpekra npn 
paspylWleHHH MeTaJIJIOB . 

H. Bounos. Mccaeqosanne Bocmma- 
MeHeHHA  Harperoii MOBep XHOCTHIO 
B yCJIOBHAX JBUraTeIA . . 

C. T. Kumxun u HM. O. Manaciox. © xpym- 
KOCTH Xpoma . 


AIT. DAEKTPOTEXHHK A 


B. H. Poruucknii. Paspnocububie mpeo- 
OpasoBaHuA pevwelHbIx cxem kKuacca II 


XIII. KPHCT ATAOrPA®H A 


M. Tl. Wlackompcxasa u B. E. Kounos. 
O BO3HHKHOBeHHH BONHHCTHIX JUHI 
CKOJIBIKCHUA B KPHCTA aX XJIOPHCTOrO 
CEPEON AM ion eae in <a Mel 


<e ye ) © 


XIV. XAMHA 


YW. Tl. AaumapunH vu B. C. Cornukos. 
Hiccreqopanne © oprannueckux mpons- 
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BOHBIX CeI€HHCTOH H TeJypucroii 
KHCIOT KaK aHaJIMTHYeCKHX peareHToB 

O. A. Ecun u B. A. Yeayann. Snextpo- 
M3 pacistaBop CaO — Al,O3 — SiO, 

HM. JI. Knynsany u H. C. Basankun. Boc- 
CTAHOBHTeIbHAaA jJ\MMepH3auuA 1po- 
H3BOJIHBIX  %,93-HeHACHINICHHBIX  KH- 
COT R= seh 

2. H. Kypcauos, H. Ke Bapanenkas H 
B. H. Cerkuna. O s3aumojelicrsun 
XJIOPHCTOPO Oe€H3HINUPHWHHA Cc IHK- 
JIONCHTARHCHHJINTHEM . 

A. H. Hecmesnos, P. X. @peiiqauna 
wu E. UW. UyKoscexaa. Tepmiueckaa 
TelOMepH3alua es I pe c 
9THJIGHOM 


H. Il. Spepesa. O neyieials wauTaua 

C. Ji. Kunepman nu A. A. Banangun. 
O BeIHYHHAaX S9HeEPrHu CBA3H HHKese- 
BbIX KaTaJIH3aTOpOB Cc 93/leMeHTaMH 
OpraHWuecKHX cOeRHHeHHI . 


Jj. H. Kypcanos uM. E. Boapnun. Paawe 
IyTb MONyYeHHA COoeNHeHHH Tpo- 
WHA H MeTHJITPOMHIIHA F 

A. H. Hecmesuos, M. H. PuiGunckas 
uw H. K. Beascxuk. Cuntes coueii 4-an- 
KuJI-l-a3aerHqpOXHHOH3HHHA . 

WM. A. Mocrosckui, Jl. ®. Tpedusopa, 
tO. H. Wietnkep u C. T. Boromosos. O 
HeKOMIAaHapHOCTH (eHHJbHBIX #]ep 
B IIpOH3BOJHbIX JueHusIa.. . 

C. P. Ceprnuenkxo u H. A. Uepuak. Kune- 


THKa H Me€XaHu3M 2KHAKOasHoro 
OKHCJICHHA HOeH3HIa H JHIHKJIO- 
TeKCHJISTaHa 


B. B. Cysopos, C. P. Padus: B. C. Kys 
aHHOBa WM. H. Xmypa. O mexaHusme 
OKHCJHTeCJIBHBIX IpeBpalleHHli MeTH- 
NOBOrO cHHpta, dopMasibfqernza u 
MypaBbHHOH KHCJIOTbI B [apOBoi 
case iB Leider ae BaHajlata 
OuI0Ba 


A.W. Turos, Tr. H. REpemeee B. B. Crave 
Hos HO. JI. Wlanuaos. Hosas peak- 
WHA 3aMeHbI CHHpTOBOrO THLpoKcHua 
Ha (prop H ee MpuHMeHeHHe. . 

YT. 1. Ypasos, B. E. Moroujes u Y. B. Ilax- 
Ho. K  sompocy 0  MOHOTpoI- 
HOM TpeBpalleHHuH ciMoflyMeHa.. . 

M. Ycanosuy, B. Kaumos u T. Cymapo- 
KoBa. O6 93JIeEKTPOJHTHYeCKOH AHCCO- 
WHalwH KOMIMJICKCHbIX meine 
ONOBa H CYPbMbI... . 


H. 4H. Ulyakun u MU. ®. Sore 
O s3aumMopjelicTBHH TeTparHApo@ypana 
C YeTbIPEXXJIOPHCTbIM KpeMHHeM . . 


A. E. Ap6ysos u 10. I. Kutaes. Hsyue- 
HHe TayTOMepHH H TreOMeTpHYeCKOli 
H30MepHH HeKOTOPBIX apHvIrHypaso- 
HOB MOsAporpadHyecKHM MeTOJOM.. . 

B. B. Acraxun, H. M1. Jlocep u K. A. An- 
upuvanHos. O peakilHH OpraHorHApoKcu- 
CHMaHOB Cc H30MHaHaTamH. CuuTe2 
KpeMHHopraHHyecKHX ypeTaHOB. . . 

A. A. Basangun u E. HW. Kaadynosckui. 
O crepeOXHMHH KaTaJIMTH4eCKH aKTHB- 
HbIX KOMIWICKCOB .....- ee 

A. ®. Bexau. OO ycuoBHAXx npucoequne- 
HUA lasing: aMHHOB K akpWJ0- 
HUTpHIy . . 

E£. A. Baosyosa i C. B. "Zapropoguuit. An- 
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KHJIHPpOBaHHe apOMaATHYeCKHX COeH- 
HeHHH JHe€HOBbIMH yrueBowoOporamMyu. 
AJKeHHIMpoBanue aHh3o/1a MHMepH- 


JIGHOM .. . 
A. J. Poubaapo uM. na parumosa. 
CuHTes annudatuueckux Haku it- 


AMHHOAMKOPO/eH 3 MPpOH3BOAHBIX THO- 
MeHam 2. Pad 

. B. Ppssnor, ‘A.B. Tonuues uP. M. Llu- 
Typo. CysboxopupoBanwe Mmerana 
rasooOpasHbIMH CePpHUCTHIMH aHrHy- 
PHAOM H XM0pom:..... 

WO. A. )Kyanos u T. H. Jlopopeenko. 
Cuutesbl C Sani ahwe l-apa6u- 
HOSBI . 

A. MK. Kutaitroponckuit,  Yenosust 06- 
PpasOBaHHA TBePJIbIX PacTBOpOB opra- 
HHYCCKHX BeLecTB . . 

2. H. Kypcanos u C. B. Burr. Ucenento- 


BaHHe MeXaHH3Ma aJIKHJIHpOBaHHA 
cuupToB HogucTpimM N-Tpameru.t-o - 
@eHSTHIAMMOHHeEM......2.2..~. 

M. C. Mycragun, JI. O. Marsees 


u E. A. Kamkoscxas. K Borpocy o 
BJHAHHH BHYTPeHHHX BOJOPOHBIX 
cBAseH Ha OKpacky OpraHWuecKHx Cco- 
eHHeHHH 2 

Pas OGouennes 1 B. B. ‘Aiipason. B- By- 
THITHOAaH, BbIAeJIeHHbI 3 HepTH 
yrJIeHOCHOM CBHTbI TylimasHucKoro 
MeCTOPpO*RKeHHA . . 

A. ®, Tlaats 1 B. WH. Crank. O Bsaumo- 
HelicTBHH peakTuBa Mounua c A?-nHH~- 
KOIN@HTEHH XJIOPH OM abe ke 

C. WM. Cayprx3zage, FO. II. Eropos 
uA. JI. Merpos. Aamen-atletHeHospie 
H3OMepHbIe peBpalieHHA B psAay 
KPeMHeyrleBOLOpOLOB . . 

b. B. Cysopos, C. P. Paduxos, ve B. Co- 
JomuH i M. HW. Xmypa. O napodasHom 
OKHCJIGHHH CTHPGJla H ee 
Ha BaHayate OJIOBa... 

A. M. Xaaeuxun, B. I. Mecun u Uxa0 
Uxu-aayH. UceleqoBpanua B oGva- 
CTH XHMHH MHasTHONa (3,4-GeH3-1 ,2,5- 
THOMasosa) . 

A. E. Ap6yso0B 1 10. TL. Kuraes. O mexa- 
Hu3Me peakunH QO. DOnuiepa u anop- 
MaJIbHOM IIpoTeKaHHH ee . . 

H. H. Baox, M. H. Kosaopa, H. ‘®. Jla- 
mko u K. A. Uinyar. O coelnnenHu 
NisB B cUmaBpax HHKelb— O60p . . 

B. B. Epmos, A. H. Kocr u 9. Bb. Es- 
pewHopa. Pacuenienne mupasoumHo- 
BOrO KOwJIbILa IPH alvJIMpOBaHHu 

M. P. Kpuuyescxui, Ff. JX. Ecppemona 
u T. P. Jleontbega. O Tepmuueckoili 
ycCTOHYHMBOCTH KOMIWI€KCOB MOYeBHHbI 
¢ OpraHH¥eCKHMH BelLeCTBAMH . . . 


P. A. Jiesuna, H. H. Uilymepnna 4 
M. ¥0. Jlyppe. 3-s1axronbi. IIpespa- 
gleHHe  HOpOMHAOB Helipeqe/IbHbIxX 
$-aKTOHOB iB OpoM3aMeLeHHbIe 
§-KeTOHOKHCJIOTbI H HX SPHpbI . 

B. B. Moncees, E. A. Marepospa u 
nu A. T. Bemocrun. Tlonyuenue Hu lic- 
cJIeOBaHHe HEKOTOPbIX CBOHCTB Ppy- 
OVJMeBbIX H We3HeBbIX CTeKOWJ 


A. H. Hecmesnos, P. X. ®pertaanna 
u B. H. Kocr. Tomouuruyeckaa 
uzomepu3auna 1,1,1-rTpuxop-2-6pom- 
POUCH AN...Saikt ive ony lead alas « 
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A. M. Wlaymxun, JI. B. Ocnnosa 
u H. XepmKopuu. CuHTes HATPHJIOB U3 
ClupTOB H AMMHaKa Ha OKHCHBIX KaTa- 
WWSATOPAX - we ee te 

B. M. Tatesckui. " Xumiryeckoe cTpoe- 
HHe H (M3HKO-XHMMYecKHe CBOMCTBa 
yriespoxopozos. Hossie 3akoHOMep- 
HOCTH UW MeTOJbI pacueta 

A. B. Tonunes, I. B. Ppasnos u L. M. Iln- 


rypo. CysbipookucsieHve MeTaHa 1a3o- 
OOpasHbIMH CepHHCTHIM aHTHpHOM 
HM KHCJIOPOJOM . . 

M. M. Kotou u O. K. ‘Cypauna. Tlonume- 
pusalud 2-BHHUJINMpHANHAa H 2-BHHHII- 
XHHOJIMHA.... 

. H. Kypcanos 1 C. B. Burr. Viccneno- 
BaHHe Me@XaHH3Ma aJIKHJIMpOBaHuA 
(beHOJIOB HOAHCTHIM ge 
S9THJIAMMOHHEM. ... .« 

E. M. Capuuxuh, B. B. Bapon u 
K. H. Hsanopa. J|uarpamma pexpu- 
cTaIv3ayuH MmMomMOZeHa 

H. H. Caxaposa. O KOMIVJIeKcHBIX coe- 
WMHeEHHAX JlaHTaHa, WepHa, mpaseo- 
WuMa HW HeOfuMa C THOMOYeBHHO! . 

A. B. Tonunes u B. H. Angponos. AaKu- 
JIMpOBaHve 4H80NeHTeHa UPOMMHJeHOM 
H H306yTHJIEHOM B TpHcCyTCTBHH psifla 
(ocopHbIx KHCJOT, USP drop 
H (bTOpucTbIi Oop . 

TO. H. LWetnxep. Taytomepus ‘alluIHpo- 
BaHHbIX TeTePOWHKJIMYeCKHX AMHHOB 
H ee U3y4eHHe C MOMOMIbIO CIeKTPOB 

H. TI. WUlymepvna, M. 10. Jdlypbe 
uP.A. Jlesuua. 5-Jlaxrount. Ilonyyenne 
aLlHJIMPpOBaHHbIX OYTHPOJaKTOHOB 43 
y-OpoM-8-KeTOHOKHCJIOT . . z 

. H. Axountog. O HeKoToppix XuMi4e- 
“eKHX ocoOeHHocTax 2,6-2uxXOplipo- 
H3BOJHbIX IMpHuHa 

A. B. A6non u H. M. Camycp. O cumpuom 
TPaHC-BJIM AHHH THAPOKCOrpynnel y 
JHOKCHMVMHOB Pioaeesourete KO- 
OambTa. . 

B. A. Ap6ysos u A. B. @yKeHkosa. Vsy- 
yeHHe B3aHMOselcTBUA SPUpPOB (oc- 
(opucTok KUCIOTHI C rasIOHAHbIMH aJl- 
KHJ1aMM MeTOAaMu (PuSHKO-XUMNYeCKOrO 
aHalusa . . 

Il. II. Byanuxor u B. c lopukos. Yeroii- 
YHBOCTb PHpocyIbpoadOMHHAaTa KaJib- 
HA B MOPTaHWeMeHTHOM KaMHe 

H. B. Taacryxopa. Cuutes rekcaruypo- 
(3,4:3’,4’)-ypodypaHoBoit cucTempbl oc- 
HOBHOTO spa MpHPOAHbIX pesHHOJIOB 

E. H. Kapaynosa, J. UI. Metinanosa 
wu T. Jl. Tanpnepp. O  neperpyunu- 
posKke Kualisena B pay aM ap Hs - 


CyJIbpHAOB . . 
4. H. Kypcanos uC. B. "Burr. ‘Wceneno- 
BaHHe MeXaHH3Ma  aJIKHJMpOBaHUsA 


aMHHOB hoyuctbim N-TpumerTu-a-bex- 
STHJIAMMOHHeM . . 

P. A. Jlesuna, FO. C. WlaGapos, B. K. Ta- 
yKmac uv E. [. Tpemosa. 2,4-J.ume- 
THIMeHTaqueH-1,3B CHHTe3e aNKaHOB 
C ABYMA YeTBEPTHUHBIMH ATOMAMH yrvle- 
pota, pasfenennbima CHe-rpynnoli 
(AHTPeTHYHOA KHIMeTaHos) F 

B. Tl. Mamoseu, M. C. Beaenknit, 
¥O. I. Caxconos u P. B. CBo6ona. O no- 
BOM cOeJMHeHHM B cuctemMeNaF—AIFs 
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r. A.Pasysaes, KO. A. Copokun,T. A. Jjom- 
payes, I. lr. Metyxos, 10. J. Upetkos 
wu 10. H. Moan. O crTpoeHHH Xpom- 
OpraHWyecKHX coeqMHeHHH . . .- 

B. A. Cas3onosa, 9. II. Cepe6paKosa 

nu JI. C. Kopanepa. Cuutes W aHaJuJHTH- 
yeckHe CBOMCTBa TeTpa (%-THeEHHI)Oop- 
HBIX H TeTpa (n-aHH3HJ)OOpHbIX COvlet 
I@JIOUHbIX MeTAJJIOB . . 

r. B. Camconos. Pasbi Boubpam — op 

A. B. Tomuues, T. M. LUnrypo u 

lr. B. Upasnos. PoTroxumuHyeckoe CyVJIb- 
tbookucleHve w-renTaHa Tra3s000pas3- 
HbIMH ane AaHTHApHOM HW KuCJIO- 
ponmom . . POERE 

E. M. Ycosa u E. M. Bopoumn. Uc- 
culeOBaHHe CTPpOeCHHA THAPOKCAMOBBIX 


KHCJIOT H  HeKOTOPBIX UX IMpoHs- 
BOJIHBIX MeTOJOM uHdpakpacHoL 
cnekTporpaduu A lenges Fast tear 


XV. PHBHYECKAA XHMHA 


M. [. Youuk6epr, B. M. )Kyaun, 
B. T. Anexcanan u X. E. Crepuu. Hc- 
cileloBpaHve ToduMepH3sauHH 2,3-2n- 
mMeTusOyTeHa - 2,2,3 - tuMeTHIOyTeHa-| 
4 3,3-quMeTHIOyTeHa-1 NpH AaBJIeHHAX 
51) 4000 aN sw 

Il. MW. Wyrayesny u B. B. Slasaper. Tlo- 
BePXHOCTHOe HaTAKeHHe TPOMHbIX Me- 
TaJJIMYeCKHX pees Hg —Cd —K 
pH 22° 

we C. Cascosp u H. c Exnkosonsan. 

O yudpy3un akTHBHbIX DWeHTpOB pH 


KBajipaTHyHOM OOppipe weneH Hu 
oObeme. . ey 
E. JE. Cerazoza, E. CC. Comoppbesa 


w Il. A. PeOungep. Kpuctaniusa- 
ILHOHHOe CTPYKTYPpOOOpasoBaHHe B cyc- 
MeHSHAX TPeXKaJIbUHeBOTO aIOMHHATA 

B. JI. Xetdeu, E. C. Kosuu uO. M. Jlanu- 
JOBHY. SaKOHOMepHOCTH BKJIOUeHHA 
Me€JH, CYPbMbI, CBHHILa, KOOaIbTA, 2Keve- 
3a HM WHHKa B KaTOZHbIM ocazoK 
OVOBA oe 

X. WH. Amupxanos u A. M. ‘Kepumos. Uc- 
CJI@OBaHHe TeIJIOCMKOCTH Cy BOJbI H 
BOJAHOPO Napa B KPHTHYeCKOH OOacTH 

A. 11. o6sravn u H. H. Kucesesa. O npn- 
poe TepMHYecKHX NpeBpalleHuli B We- 
JIOWHOOOPOCHJIMKATHBIX CT@KIaX .. . . 

M. FO. Koxesnukos u JI. A. Isapuman. 
K TepMOqMHaMuKe peaKuHH Jedocio- 
pauHu %xesesa .. . 

Bb. JI. Weraun, H.Y. Saiinera 1B. A. Kap- 
rnH. O [peBoBHAHbIX TpelmuHax, pasBH- 
BaloulHXCA B IVJIeKCHT Jace NOX AelicTBu- 
€M 3JIEKTPOHHOTO H3JyYeHHA. . 

M. JI. Irtuurep, E. l.Jlam6a u B. TL. ‘Ana- 
MOB. Poulb ra3s0BOl cpeAbI B Mpoteccax 
paspyWieHuaA yrua . q 

A. W. Typpaxn. Mexanusm nomapHsanun 
pH omAporpapupoBanun mpocrsix 
HOHOB HUKeJIA WH KOOasIbTA . 

lr. W. @yke. O Tevenun xupKocTelt BY3- 
KHX 3a30paX MeXKLy cOMxKAaIONIMMHCA 
NNJIOCKHMH TBEPAbIMH TeaMH... . . 

B. B. Jlepsrun. Koppexruaa dopma 
YpaBHeHHA KallHJIJIAPHOU KOHTeHCalHH 
B NOPHCTHIX Te/1aX B IpHMeHeHHH K onpe- 
HeeHHIO UX CTPyKTypbl 0 H80TepMaM 
alcopouHH HM cop6uHH HM OOpaTHO . 
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H. ®. Epemos u C.B. Hepnun. K sonpo- 
cy O MOCTpOeHHH KHHeTHYeCKOH TeO- 
PHH MpoueccoB xelaTHHHpOBaHHa 


r. -B. Kapnenko. Ponb napogopaxusa- 
HHA MpH KOPpO3HOHHOM ycrTanocTu 
cTaJu : i orcas eR 

owAs KopcyxoscKuii. @Morookucsienne 
BOAbI KpacHTeIAMH Ha Meee sis 
TIOJIYMpOBOJHHKOB.... . 


A. M. Mapkesny, V. HH. TaneiatOs H. Ps- 
OuHHH. O6pasoBpaHHe CHHHVIbHO! KH- 
COTbI IPH CHIbHOM ajluaOaTH4eCcKOM 
CK ATHH PaSOBbIX CMeceli... . 

. B. Coxonpcxnit u K. K. Jxapaamaan- 
eBa. SaBHCHMOCTb KONHYeCTBA acop6u- 
POBaHHOrO Ha HUKeb-CKeJICTHOM H IJla- 
THHOBOM KaTaIH3aTOpax BOLOpoza OT 
cpejbl 

A. A. Bananyun u Il. Terenn. Kuneruxa 
AeTHAPOTeHusallHH CNHPTOB Ha OcaxK- 
J@HHbIM MeAHBIM KaTalH3aTOpoM . 

B. HW. Bannos u lr. H. Xygsxos. O uexo- 
TOPbIX 3aKOHOMepHOCTAX uddpysHou- 
HOrO TOPeHHA %2HAKOcTeH . . . f 

-B. A. CmupHos u JI. H. Autponos. Hy- 
JleBble TOUKH pa36aBJIeHHbIX aMAaJIb- 
TraM HaTpHaA... 

JI. A. ®etrun u B. Hi. Poxanckuit. O Bos- 
MOXKHOCTH MONHOTO peHTreHorpadu- 
yecKOroO JHCMepcHOHHOrO aHasHu3a rpa- 
(HTOBEIX MOPOUIKOB H KOJJOHZHBIX Mpe- 
TlapaToB... . 

A. B. Anexceesa 11 K. ‘A. PoaGepr. Ku- 
HeTHKa usuteckol agcopounH 9TH- 
JIeHa H3 cMeceH .. . 

B. H. Kacatouxun u 3. C. CmyrknHa. Ku- 
HeTHKa TepMHYeCKOrO _pasO*KeHHA 
H CTpyKTypHble Mpespatlenua HcKo- 
TaeMbIxX yryiel . . 

C. T. Suteauc u H. M. Unpxos. Tepmo- 
WHHaMHKa peakUHH CO teal 
HHA WpomwmeHa....... E 


AVI. TEOXHMH jl 


Il. JI. Bespyxop u 9. A. OcTpoymos. 
O pacnpezenenuu ociopa B ocatKax 
Oxotckoro Mops eres 

C. B. Bpyesny. Coslenoctb I'pyHTOBBIX 
pacrBpoposp OxoTcKoro MopH.... . 

B. TI. Kossop u JI. B. Tokapes. T[eo- 
XHMHYecKad XapaKTepHcTHKa opra- 
HHYecKOrO BellecTBa H OHTYMOB, pac- 
Ce@AHHBIX B OTJIOMKEHHAX YIJIeHOCHOrO 
TOpH3OHTa HHKHerO KapOona KyiiOpi- 
wescKxoro IlopommKbA .. . .- . 

B. A. Toumayes. O ce30HHBbIXx Koue6a- 
HHAX pacTBOpeHHOrO KHcJIOpofa Ha 
6ombmux royOuHax Balikama .. . 


— Hexoropple rH ApoxumMuyeckHe 
nokasaTeiu BHyTpeHHero BoooOMeHa 
B Balikane.... ; ‘ 


T. HW. Yopuikosa. Xumuyeckuti coctaB 
TpyHTOBbIx pacTBopoB BavrulicKoro 
MOD = tele , 

E. Jj. 3anuepa. Emkoctb oomena KaTHO- 
HOB JIOHHBIX OTJIOXKeHHH ceBepo- 
3anazHou yactrH Tuxoro OKeaHa.. . . 

OD K. Bopgorckui. BHTYMHHOSHOCTb 
ocayqkKOoB 3anayqHOH uacTH pe 
MOD Site tem oe : : 
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AVII. BHOXHMHA 


r. A. Kpurckui. Bsaumocsasb 6u0xu- 
MH4eCKHX TpeBpaleHul Heoprannye- 
ckoro (ociara u AC Oee eee 
HOBOH KHCJIOTHI . . . 

JI. C. Jlyranosa, VW. ®. Ceiin uB. u. Tec! 
oposuy. Tloep XHOCTHO-JIOKasIH30- 
BaHHan iat gua Oe ie B JleH- 
KOWHTAX 

ahs 1a}, CuoxeHnKHHa W Cy E. ‘Cenepun. 
Bumsanne Jeabpepentauun u jeacbpe- 
PeHTAlHH MBI Ha cOkepxKaHHe B HHX 
AUMeNTHROB KapHOSHHa HM aHcepHHa 

C. Jj. Banaxosckuh u E. E. Hposososuy. 
K Bonpocy 0 MexaHu3me (usHouoru- 
yecKoro jleHCTBHA BellecTB, 6N3KHx 
kK BuTamuHy A (anTHalleTHIXOMHOBAA 
AaKTHBHOCTb B-HOHOHA). ee 

T. H. [Togues, P. B. Ecpemona ra} 
JI. A. K papuos. O mpupogze x,ropo- 
QUJIJI-IpOTeHH-IMMOHAHOTO KoMmMsMeKca 
TIpH ero popascsaune H3 TIpoToxmopo- 
punta. . 

A.C. Cnupunn A. i. Besosepcknit. Cpap- 
HHTe@IbHOe H3yy¥eHHe cocTaBa pH6o- 
HYKJICHHOBBIX KHCJIOT Yy pa3JIHUHbIX 
BHJOB OakTepHit. . . 

C. YW. Mponun u l.B. Baaamosa. Bananue 
cpOKa OcaxapuBaHHa Ha HaOMOZaemyt10 
AKTHBHOCTb p»xKaHOW aMusa3bI IIpH He- 
TIOIHOM e€€ TePMHYeCKOM HHAKTHBHPO- 
BaHHH ... 

H. XH. Mpockypsxos uM. \. Jlapuna. Tleti- 
CTBHe  BOCCTAaHABJIMBalOWlHxX areHTOB 
Ha KJI@HKOBHHY . . 

H. M. Cucakan u E. 7 Kysaesa. Baus- 
HHe JOHATOPOB 9HeEprHH MH HHTHONTO- 
POB Ha BKwOyeHHe C!4-ringHHa B Oel- 
KH MOJOCTHOM KUKOCTH TyTOBOTO 
Wwemkoupagza (Bombyx mori L.) . 

A. A. Ulan, T. H. Tognes, P. M. Por- 
cpapo u 4d. Il. JIsxnopuy. O6 occ6eu- 
HOCTAX OHOCHHTe3a JByX KOMMOHEHTOB 
XJIOpopHa B Mpowecce oOOHOBMeHHA 


AVIII. XHMHYIECK AA 
TEXHOJIOTHA 


lr. H. Bouocesuy u J. H. Moay6oapunos. 
K pBompocy oO NyTaAx perywupoBaHua 
sr ak oe KOPYHOBOH Kepa- 
MHKH eure ct oe 


AIX. TEOJOFHA 


O. K. Bopgosckui. Tymunosple Beute- 
cTBa B OcayKax 3amaquow uactu Be- 
DMO WOM . oA o Ss) S) a Sos 
A. Beauyxo.. O reonornyeckom BO3- 
pacTe BepXHelaJleOMTHYeCKHX CTOS- 
HOK 6acceliHa cpefHelt JlecHbI H UX 
cTpaTHrpaduyeckoM 3HaveHHH . ; 

M. E. BockoOottuukos. O Bpemenu ycta- 
HOBJICHHA WiaTdOpMeHHOrO pexHMa 
B Bocrounom IIpnapasbe . 

B. C. )Kypapses. Mopckne OTOKeHUA 
BepXHero aJibOa B TAP ACEO cH- 

HeKJIM3€ .. . 

A. P. Ananpes u 9. ‘A. Eranos. O wospa- 
cTe BbIcTPHHCKOM CBHTbI Ha 10ro 
BOcTOKe SalatHol CHOHpH B CBASH C OT- 
KpbITHem B Heit Cyclostigma kiltor- 
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VII 


kense Haughton B pattone Yxypa 
A. TY. Baéaes. O Hopoodpas0BaHHAax py- 
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THJla B M@JIOBBIX OTMORKeHHAX CpesHeli 


A3suu... 
A. H. Besesuer 1 H. B, Tensmuxkas. ‘Cay- 
ya BTOopHuHoro OboraneHuA 2%*KesesH- 
CTBIX KBapWHTOB Ha ANC OE 
MeCTOPOKTCHHH : 

P. K. Taspum. O npupose KaHeBCKHX 
«rop> .. 

B. WM. Tpaues, T. E. Jlouckosa ul. i Pur- 
ruHa. Hopble JaHHbie 0 crparurpadun 
WM pactipOcTpaHeHHH OTJOXKeHHH Ked- 
oped HW OKcopxa Ha TeppHTopun 
IipwkacnMickow BMaMHbl. . . 

C. M. Tuapman u Jl. ®. Eropos. “Hospie 
JaHHble NO cTpaTurpapuwH u TeKTO- 
HuKe UpapobepexbA p. Kowbimbl B ee 
HW@KHeEM TeYeCHHH 

E. E. Murauesa. K ompocy } rpannue 
HMKHeEH HM CpeHew Iopbl f 

B. T. Moxaepa. K Borlpocy 0 HeoTeK- 
ToHHuKe YduMcKoro I[lWlaKaHTHKJIH- 
Hawa . 5 

A.TL. PoxnectBencknit ul. Il. ‘Bapaamos. 
O cieqax [peBHero OvleqeHeHHA B Sa- 

amHow BauikwpHu . . 

A. B. Cokxoapckas ui H. 3. Xmapcxuit. 06 
AJJIOBHAJIbHbIX OTJIOXKCHHAX B HWXKHEM 
KapOoHe 3analHbIx patonos J[on6acca 

H. Wi. Cysoposa u B. B. Merponasaos- 
ckuu. O JIeHCKOM Apyce Hu>KHerO KeM- 
Opua ceBepa CHOupcKon TaTdopmpl 

B. Jj. Xapuronos. O cpa3u4 ono3HeBbIx 
ABJICEHHM C Mpoweccamu PopMupoBaHUusA 
PY CHAP OK Vigne eee ee Peake 

B. E. J{wOpos. Celticmo-TrekTrounueckoe 
pakoHupoBaHHe CaxaJiuHa . : 

E. Jj. Kapnopa. TpaxuanfesuTopan ac- 
COUMaUMA  BYJIKAaHOreHHBIX H cy6- 
BY JKaHvYeckux MOpos p. Bakam (xpe- 
6Oet Kapxxau-Tay) . AT ate 

B. A. Hukosaes. Hoseiiiaa textonuKa 
sanagqHou uactu IIpuKacnurcKol Hu3- 
MeHHOCTH 

C. B. Cemuxartosa, 


A. A. Papkopa 1 


u di. ©. Poctosyuepa. Bepxue- 
KH3@J1IOBCKHe COW O6JIH3 cbr 
Ukaoscekoh  o6sacTu 


YT. A. Cmupuos. O crpyktypHon nucrap- 
MOHHH MeKILy BYMA KpPYyNHbIMu 
KOMMIeKcaMH MOpouHa Ypaue 

P. Jl. faspuaun. Peomoruyueckoe nouoxe- 
HHe I{[e@JIOUHbIX  KAJIbHbIX Topo 
B XKHJIbHOM CepHH IleOUHO-3eMeIbHbIX 


rpaHHTOH OB , 
M. YT. Topyou. Munepanoro- -netporpadi- 
yeckHe KOP peJIATHBbI HH KHe- 


KAaMeHHOYPOJIbHbIX OTMOXKEHHH CeBepo- 
gamagnoro Kpbiia LTloqmockoBHok KoT 
JIOBHHBI Bhatkal net iaoll 

CB: Cemuxarosa, JI. M. Enuna u 
M. WW. Jlanmmarckas. Mockosexuit apyc 
cpeqHero KapOoHa B Mesekecckoit 
BlamvHe .. . 

YM. B. Ceprees u r.-B. Yaunues. Orpsr- 
THe H UCC/eAOBaHHA NOLBOAHOM Topbl 
Mcakopa B THxXOM OKeaHe ; 

Il. JI. Wyabra. O nepeppipe B oroxKe- 
HHAX Ha panne OalikupcKorO H MO- 
ckoBckoro spycos B J{HenposcKo-J[o- 
HewKOH Bayne . 
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Bb. T. Toaes. Hosaa Haxojka HA KHe- 
SOLCHOBLIX HYMMYJIHTOB Ha CeBepHOM 
cksoHe Kapmat 

T. H. Mpouperasosa. Yeuosua 06pa30- 
BaHHsA See CBHTbI gee 
OACCE VINCE me cariar 

A. A. Cyatanaes u T. i. fisdakowa: Bo. 
1uTaddesOBblit eae a KOMI- 
Jiekc B KapOoue . 

Il. A. Tymanos u A. H. Tiamieinae: Onpae 
Turpadua cpesquHero jeBoHa JOro-Bo- 
crounoro IIputuMaHba ..... . 

Il. B. ®exopos. Hospie JaHHble MO crpa- 
TUrpapuu HOBOKACHHUCKHX OTIORKeCHHU 
Sanagqnoh TypkmenwH...... .- 


XX. THAPOTEOJOrHA 


Oco6eHHocTH (bopMH- 
1Ox- 


lr. A. PoucospcKags. 
poBaHusa oa TepM 
How KamuatKu 

A. E. Csataosckuh. O " paApouornue- 
CKOM palHoHHpoBaHHH ata 
NOW3eMHbIX BO KamuaTKH . . ; 

B. H. Kopuenmretu. Hossie TaHHble TO 
ra3OHACHILIeHHOCTH Me3030HCKHX BO- 
JOHOCHEIX TOpH3s0HTOB KaBKascKHx 
Munepabupix Bom. .... . 


XXI. MAHEPAJOIHA 


C. WH. Benecaasckui. Hospie 
colep2xkame MHHep auIbl 


aJIKOMO- 
60KCHTOB 


XXII. HETPOTPA®HA 


lr. WH. Hocos. Coctras Hekap6oHaTHOH 
TIpHMecH B MHCUeM Mey H ee BIIMAHHE 
Ha (PH3HKO-MeXaHH4ec ke CBOHCTBA I10- 
POMBE Te Aes. 
B. I. Jlomranse. CrpyKrypuo- MexanHue- 
CKHe CBOHCTBa IIHHHCTbIX MOpO Kak 
mOKasaTeIu CTeNeHH UX JIHTHPH KALA. 


XXIII. WAJEOHTOMOTHA 


B. I. BeromKos. Hopbie HeoOpikKHOBeHHbIe 
XKHBOTHBIe U3 OTJOMKeHUM TaTapcKoro 
apyca Esponelickou wactu CCCP 

B. J. Wapun. Arkhangelskiceras gen. nov. 
H3 BePXHEMEJOBbIX OTJIOXKeHHH 3a- 
TlamHoro Y36eKHCcTaHa 3 

WM. B. Koxanyukos. Hospiii ripelcTaBHt- 
Tellb cem. Cossidae W383 MHOMeCHOBBIX 


ormomweHHh KasKxasa (Lepidoptera, 
Insecta). *. eS 0 ees erie 
B. TI. Macnos. K Bompocy 0 kmaccudu- 


KaluH HW (PHJIOreHHH xXapoduToB . . 
O. WM. J>xanenuaze. O mopdosornue- 
CKUX aHOMaJIMAX y (OpaMHHH*ep Tap- 
XaHckoro ropu3onutTa lpy3sHH... . . 
B. A. uakosckni. O HoBom mpescraBute- 
Jie cemelictsa Miliolidae — Tortonel- 
la bondartschuki gen. et sp. nov. 
43 TOPTOHCKHX OTMO*KeHHU YCCP . 
H. K. Bepemarun. IT neiicrouenospte m03- 
BOHOUHbIe 43 Meujepb! Ky apo I B IOro- 
OceTHuH H UX 8HaveHHe Ja paspaborKu 
HcTOpHH (*ayHbl H Wan AWapros Kapxa- 
Sauna. 
M. A. Kynuosa. I{uaromossie BoylopocaH 
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akYarblIbCKHX OTJIO*KCHHH 
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XXIV. WHTOJIOPHA 


10. K. Borossaencxui. OO orcyrersun 
CyTOYHOrO PHTMa MHTO30B B JHM)a- 
THYCCKUX Y3saxX OeJIbIX KPbIC : 

YT. P. Muxatinopa. Hexoroppie oco6en- 
HOCTH JHHAMHKH HYKJI@EHHOBBIX KH- 
CJIOT B cidalpma oO1acTH oy pacte- 
HHI 


WM. UH. ieanaraiipe: K Bomlpocy oO nopeseHun 
HallpaBHTeJIbHbIX Teel IPH pasBuTHH 
AHIL HEKOTOPbIX OecnOSBOHOUHBIX 

MW. A. Yrkun u O. T. Mosyan. Jiunamuka 
MHTOTHYeCKOH AKTHBHOCTH H rags006mMeH 
Tip yraleHHH peak Ha HOBH3HY O6- 
CTaHOBKH OMbITAa 


XXV. FTHCTOJOIHA 


B. ll. BaOmungapa. Addpepentuasn unnep- 
BalHA BepXHero IWeHHOrO raHrinA Ye- 

m enopeka ... 

PH. A. Kosechukosa. ‘PeaktuBule | u3MeHe- 
HHA SHOTeIHA M@JIKHX COCYOB MocuJe 
JJIMTEIbPOrO ClaBJIHBaHHA MATKHX 
TKaHeH KOHeUHOCTeH 

C. TY. Kyapkun. Pasputue addbepentHoii 
HHHepBawHH HHTPpaMypaJIbHbIX TaH- 
PJIH€B MOYEBOFO Iy3bIpA YeOBeKa. . . 

A. H. Jinpex. Matepnaabt k Bompocy 06 


HHHePBalHH IHULeBOa MO3BOHOUHbIX 
2KHBOTHBIX H 4eOBeKa ere 
K. f. WUnrkos. H3mMenenHusa MOTOpHBIX 
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